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Highest Awards 
Received at 


4 | 


World’s Fair, 1893. 


ist—ASPHALT AND ASPHALTIC CEMENTS: 


(sphalta Asphalti 1en or Paver ts and 
PS tic are of x ent ality and 1 to the req iired 
sta ar They are therefore wor y of an award.’ 
2d—TRINIDAD ASPHALT PAVEMENTS: 
idad Asphalt Pavements for streets, laid according to the 
. l methods by ‘The Barber Asphalt Paving Company’ upon , 
foundations, old stone block and other pavements, are , 
climates. They are remarkable for quantity, qua! 
e of traction, noiselessness, ease of cleaning, sanitary 
ono »f maintenance and handsome appearance, and ; 
are worthy of an award.’ 
3d— MACHINERY AND PROCESSES : 
s, samples, etc., show clearly and fully the Machinery, 
Processes and Materials for the manufacture of Asphalt 
Pavements and Mastics. They are worthy of an award.” * 
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TREATMENT OF THE 


TATION 


By he nneth Alle nh, 


from the fact that chemical pre- 
cipitation will remove but about 
one-half of the organic matter in 
the effluent from such 
works is lable to subsequent de- 
composition, which, under unfavor- 
able conditions, is liable to cause a 
nuisance. 

To obviate this, it is becoming 
customary to subject effluents from 
chemical precipitation plants to a 
further treatment which shall oxi- 
dize the remaining organic matter, 
or resolve it in some way into its 
inorganic constituents, and there 
are several ways in which this may 
Some of these methods 
somewhat ineffective, while 
furnish, if properly con- 
ducted, an effluent that will 
favorable comparison with many 
of our domestic water supplies 

Where the effluent passes into a 
large body of flowing water not liable 
to use for domestic purposes, which 
will insure oxidation of theremain- 
ing organic impurities before putre- 
faction sets in, this may continue 
to answer every purpose; but where 
such conditions do not obtain, there 
is liability to serious cause for 
complaint in the future, and it is 
well enough to appreciate this fact 
before the adoption of treatment 
by precipitation. 

Many towns, however, are sit- 


sewage, 


be done. 
are 
others 
bear 


EIGHTEEN NINETY 


EFFLUENT 


M. A ji 


-SEVEN NUMBER 


FROM 
WORKS. 


SEWAGE PRECIPI- 


Soe, ( 


uated far from a suitable body of 
water for crude disposal, and with 
no available areas for land treat- 
ment, and such are almost of ne- 
cessity forced to adopt some method 
of chemical precipitation as being 
best adapted to the circumstances; 
for it is taken for granted that any- 
thing less than some system of 
water-carriage will not meet the 
requirements of modern municipal 
sanitation. 

We have in America excellent 
examples of sewage disposal by the 
principal well-known methods— 
plants that will probably compar 
well with those abroad, although 
perhaps on asmaller scale. But the 
denser populations of France, 
Germany and England have forced 
these nations to adopt more rigor- 
ous measures to prevent the fouling 
of their é' 
effluents, and we consequently find 
there a wider field for the study ot 
this branch of sanitation. We 
may well profit by the experience 
of these older countries, especially 
the trend of modern 
practice, for pressure is rapidly be- 
ing brought to bear on many towns 
in our eastern states to avoid the 
pollution of their neighboring 
water-courses by the discharge from 
sewers. 

One 


water-courses by 


sewage 


by noting 


of these tendencies is to- 
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storms. The capacity of these tanks 
is said to be inadequate 

Some of the above plants are 
lieved to effect a pretty 
clarification, but where 


} 


he- 

thorough 
reliance 1S 
placed ona straining process sim- 
ply, the efHuent will not bear com- 
one obtained by the 

filtration through 
sand, the soil or any granular ma- 
that for the 
bacteria on which the purification 
w known to depend. 


parison with 


intermittent 


} 


terial otters a home 
b rmingham* employs the efflu 
ent after precipitation with milk of 

me in irrigating 1,000 
i,Z0.) acres of farm 
The daily output from 


on of 650,000 persons is 


acres oO] 


a land owned \ 
C1LY 


] 
populatl 


twenty-three million imperial gal 
. The soil under cultivation is 
sand and gravel overlaid by about 
ot of loam. It is underdrained, 
ita depth of 6 feet, by 5-inch and 
4-inch drains, spaced 33 feet and 
some cases 16/2 teet apal ais 
irging to outfall mains from 9 to 


ae 
bith) 


diam«e tel 


ym 40,000 persons IS rece 


S 1h) 


le and mixed with t 
m the precipitation tanks | 
1) on which celery Cabbages 
v lds grass, lu S 


apples, p 
are raised, just about 
expenses, while tiie pre 
ition plant costs some $60,000 
per annum for operating 


the 


expenses 
ient from farm 1s sa 


{ be very pure It has been est 


1 that, while an acre of 


Py 
rm will serve for the clarified « 
lent from o00 persons, it could 

ike the crude sewage of but 200 
sO). 


with a 
28 000, treats its sew- 


Timbledon, 
of 
lime and herring 
and distributes the effluent on 


. 
pop liatlon 
I 


1 ( 
is l 
I 


ce witl 


See “Rep. of Streets and Sewerage Com- 
ittee,and Thos. Hewson, City Engineer, 


Leeds. 1894 
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which 
take 
surplus heavy rai 
The drained at 
depth of 6 feet by pipes laid 60 feet 


ol 
and 


of land, 10 
planted with osiers, 
flow after 


clay subsoil is 


are 
the 


acres 


l 
iis 


will stand large 


} 


clarified sewage W 


but where crude sewage has en 
applied to them the results | 
not always been satisfactory 

are grown On many sewage larms 


in England 
tL 


400.000 
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and a dally 


rourteen mM 


illion it 


+34 ; 
pel lay The etiuent, after pre 
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d by appears to 
nulate the bacterial action which 
ts the purification of the sew- 
and the excess of oxygen re- 
ed in the effluent acts favorably 
reventing subsequent putretac- 
changes But it 
t such a method would 


ly costly, 


compressors 


W i)] be seen 
prove 
both for in- 


ation ana for operation when 


ead On a iarye scale 
ne recent ¢ xperiments made 
’r. George Reid on the filtra- 
f sewage through coal at 
rhampton would indicate 
high degree of purification 
be attained with this material 
e! Ss 42 inches thick and 
sed oO] oraduated layers of 
the t Ve Le Om The dust 
lter 60 hes in thickness 
or ¢ was passed al rate of! 
O OOO sperd t/ r twelve 
twelve hours beins 
( on of the filter 
s of this kind gave, according 
yses i¢ O] the ef lent a 

tT some Sv per ct nt 
e efhciel \ yf coal as a filter- 
dium was believed to be due 
por haracte! ring a 
ror t \ lying organisms 
so long as there is a structure 
vill w of a free circulation 
throug the mass tl quite 
Sil le I other substances, 
as coke breeze, might prove 
lly eff is witl ntermit- 
filtra 


here s vet another filtration 


qaeserves mention 


ym the thoroughness of the puri- 


W 


are 


ion obtained at a reasonable 
namely. nolarite TI is sub- 
] 
A 


in a let- 


desc} ibe 


n of a strainer effluent, applied at a rate 


least 800,000 gallons per acre per day 
ill continue to do this for an indefinite 

providing suitable arrangements 
made for removing sludge at frequent 


intervals.” The filtration in this method 
ay 


m 


be continuous 
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ter to the writer by Mr. Andrew 
Howatson, Assoc. M. Inst. C. E., 
as being ‘‘made from the carbonate 
of iron found in the coal measures, 
calcined and treated and then bro- 
ken up in powder of size of split 
Its weight 
about 2,100 pounds per cubic yard 
and an analysis by Sir Henry E 
Roscoe furnishes the following con- 


peas. is given” as 


stituents: 

Magnetic oxide of iron 53.85 
Silica 95 50 
Chalk 201 
Alumina 5.68 
Magnesia 7.05 
Carbonates —water 5.4] 

100.00 


he peculiar property by which 
is claimed polarite is enabled to 


accomplish an effective purification 
} 


with a rapid rate of filtration, is 
hat of condensing oxygen from 


the air on its surface, presumably 
i Similar manner to spongy plat 
num This 
process, is disengaged, and actively 
oxidizes the organic matter in the 
effluent with a result comparable 
» that obtained by the use of com- 
air in the artificial aerati 
filters. 

Aside from an effective 
two 


during the 


oxygen, 


? 


pressed 


decided minor advan- 
found in the 
Le First, The rapidity Ol 


tion has been found to prevent the 


tages are 


formation of ice on the surface of 
the filter during cold weather; and, 
polarite 
found to require no renewal, being 
unaffected by ordinary conditions 
of temperature and moisture In 
other words, its efficiency is not 
due to chemical action, 
used up thereby; but its value con- 
sists in its agency as a condenser 
of oxygen, the latter effecting d 
rectly the desired purification. 


has been 


secondly, the 


nor 1s it 


Vol. CX VII 


*See Proc. Inst. C. E. 
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Polarite is usually, but not al- 
ways, employed in treating sewage 
effluents after precipitation by 
ferozone. ‘This substance is a pow- 
erful precipitant and deodorizer, 
the constituents of which are va- 
ried in proportion 
the character of the sewage to be 
treated. 

A sample analyzed by Dr. Arthur 
Angell, of Southampton, gave the 
following result 


according to 


Sulphate of alumina rvemny 
Ferrous sulphate 10.5 
Ferrie - ren 

Total soluble 85. 1( 


Ferric oxide 
{lumina and silica 
Total 
It isclaimed that the use of 
ne tacilitates the s ibseque nt ox) 
dation of the etiluent by the polarite 
( 


. 1.1] ' 
insoluble i+. 


and, also, that the sludge < 

larger percentage Ol ammon 
than that where lime has been uss 
and is hence of more value as a 

zer 

The first large plant to use this 
process was installed at Aet 
England, elght or ten vears 


some 
and is briefly described by \ 
Santo Crimp, in his work on ‘‘Sew 
age Disposal Since then it has 
been introduced at Hendon, Swin 
ton, Royton, Hyde, Huddersfield 
Norwood, Walsall, Melton Mow 
Dray and many smaller towns 

The plant at Huddersfield is, s 
far, the most 


the efluent of about 98,000 pe: 


extensive, treatin 
or 9.000.000 imperial o 
Here 
ferozone per gallon are used, dey. 
ng onthe strength of the sew 

shillings per mill 
gallons of treated The 
effluent passes from the precipita- 
tion tanks to th polarite filters 
These contain a 10-inch layer of 
polariteand sand mixed in the pro- 


gallons pr 


day ten to twenty grains | 


costing 2S 


sewaye 
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polarite to 4 but are really working at a higher 
Is I rea of 4,460 rate than this lhe great feature 
S polarite costs of these clarifiers is that they can 
{ lelivered b eaned by a reverse flow of wa- 
| damar-_ ter under a very low pressure, only 
s forced by } feet or 4 feet head being required. 
pipes and “ he clarifiers are cleaned 
ind eve to six hours. This 
\ borough on occupies about ten min- 
lly furnished - ly,t solid matter retained 
o these ‘larifier being washed out 
| i Oost a ] i( lor retreatment 
\ E75 OO! y the clarifiers 
st era- re ged to work with 
terest on 1 of little er two feet (al- 
x ap [ vash W Irol three 
I S18 e ir 1ead the wate! 
+ I e three powerfully 
% i] 0 rite ters, eacl having a 
he { g medium pol- 
i filters tw leep, | means of 
: irifiers illy treated and 
precip- L se ( s finally irified 
: te beds mn of 4,000 gal- 
s ard pe wenty- 
sed and ~ The result- 
] 1a l sparklin 
erla Kd Jeeves, surveyo! 
e Me Mowbray Urban Dis- 
( tes that while the 
S < S ve constant and 
\ rk Oo, thie 
\low Ss es (OOd and iit 
, 
g or te a publ 
. ? ~ t | ~ ne? l ~ 1ceé 
i ) KS is el lopt ng th 
H S | { tte yf my 
O00 ay SeVel works with 
sed thro st ed systems in this 
feet lia ame t e col 
Ches e Int nati al was 
S ed st sim} d effective.’ 
ent S ently claimed that 
e fil al s may be proportioned 
; ss 36,500 perial gallons pet 
: se VOTK ( I per 24 hours In othe 
10 llons pr s, ont irifier 13 feetin diam- 
t ir hours ind 11 feet high will suffice 


fT 999,000 imperial gal- 


inese have been em- 





coe 
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ployed in the sewage-disposal works 

of Manchester and are to be adopted 

. in the new plantat Toulon, France. 
Chey cost about $2,000 apiece 

The polarite filters are said to 

, ost from $20 to $30 per square yard 

to construct, and these will provide 

for from 1,000 to 1,200 imperial 

gallons per square yard after de- 

At Hud- 

derstield, without the use of clari- 

' hers, the rate of filtration was about 

2,000 imperial gallons per square 

vard. Of course, the precise duty 

per square yard should depend on 


livery from the clarifiers 


the quality of the s wage and on 

the requisite degree Ol purification 

lt is not a fixed ratio he polar- 

ite costs about $23 per ton deliv- 
red at Huddersfield and 
hn atSwansea. 


$50 pel 


The filter is generally about 30 
thickness, « 
layers of broken stone and 
sand, one of which layers contains 


] ’ 
hes 1n mposed ] 


, several 


ibout 6 inches of polarite The 
whole is, of course, underdrained 
1.} 


DY Ss litable pipes 

The cost of operation, incl iding 
precipitation with ferozone, press- 
ng sludge and filtration through 


exclusive of interes 
é' ind sinking-fund charges, is stated 
to be, in England, from $6.25 t 


$7.90 per million gallons of sewage 


Biologicalexaminations haveals 
idicated a high degre: 
This is 


especial 
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but for many years our towns, sit- 
lakes, and on 
Hudson, Ohio, 
Missouri rivers, 


uated on the great 
such streams as thi 
Mississippi and 
will continue to use 
for domestic 
mains to do all 
prevent their 
t10n 

Dr. A. Billet 
ses of an effluent after filtrati 
the rate of 9 5OO liters per sq 
meter per day,” and finds 


1. In the original sewage, 5,250 


these waters 
purposes, and It I 
that can be done 


unnecessary pollu 


has made analy- 


UUU ar rolie bact ria pel cu 
Z. After precipitation bv f 


zone, 812,500 aerolic 


3. After filtration through pol 


t? OOO aerolic bacterla pel 


More recent examinations 


Montsouris, ha 


by Dr. Miguel, of 
been officially reported, 

the bacteria (27,500 pe 
vere removed by filtrati 
sewage, from a duca : 
ition 1 hat city (after } 
{ ), through polarit 

[It may beali pl s 
nis hat pla this1 I s 
sequent purification is 
sume, ortostate definitely its rela 


seribed, Dut Tromi1ts Cl s p ~ 
] f } 

iwroada ind Tron ne Tay 

orts which have been rece 
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COMPARISON OF WATER RATES AND RULES 


Burlington, lowa.—Consumer pays for 
service pipe; meters al company’s option ; 
minimum rate, smallest meter, $1.40 per 
month; meter rates from 40e. to 20c. per 
1,000 gallons 

Butte, Montana.—Meters at company’s 
option; meter rent $1 per month, when 
water amounts to less than $10 per month; 
meter rates not stated 

Cairo, I1l—Consumer pays for service 
pipe; if consumer pays jor meter and set- 
ting, minimum rate, 75c. per month; if 
company iurnishes meter, minimum fo 
per larter; meter rates 30c. to 10c. per 
1,000 gallons; company furnishes water at 
meter or fixture rates at its option 

Charlestown, 8. C.—Consumer pays ior 
service pipe; consumer pays for meter, set- 
ting and maintenance; minimum meter 
rate, $12 per annum; meter rates, 0U0c. to 


ic. per OOO gallons 

Chattanooga, Tenn.—Consumer pays for 
service pipe; not stated who supplies me- 
ter, presumably the party desiring it; 
minimum meter rate, $12 per annum; me- 
ter rates 40c. to 8 per 1.000 gallons 

( licothe, Il] Consumer pays for 
service pipe; meters at company’s option; 
n rates, 5( 10c. per 1,000 gallons 


Council Bluffs, lowa.—Consumer pays 
for service pipe; consumer pays for meter, 
gy and maintenance; meters at com- 


pany’s option; meter rates, 35c. to 15c. per 


Danville, I1l—Consumer pays for serv- 
’e pipe; meters at company’s option; fur- 
ished and maintained at companys ex- 


pense; minimum meter rate, $3 per month ; 
Meter rates, 50c. t ce. per 1,000 gallons 
Davenport, Iowa.—Consumer pays for 
sel e pipe; company furnishes. meter; 
im rate, $1 per month for smallest 
! S meter rates 0c, to U<¢ per 1,000 
ga ~ 
East St. Louis, I] Consumer pays for 
ser pipe; meters at company’s optio1 


mer esires a meter, he pays for 
meter, setting and maintenance, and a 
mil 1m meter rate of $1 per month for 


sma st meter neter rates, 5Uc. t 27QC 


Eau Claire, Wis.—Not stated who pays 


r service pipe nsumer pays for meter, 
setting and maintenance; meters at com- 
| y's option; meter rates, 30c. to 10c. per 

gallons 
Fort Seott, Kan.—Consumer pays for 
service pipe; consumer pays for meter and 


all expenses connected therewith, if he 

asks for it; no minimum stated; meter 

rates, 25c. per 1,000 gallons. 

Freeport, Ill—Consumer pays for serv- 
pipe; meter at company’s option; min- 

imum rate, $6 per year, in addition to me- 

ter rental; meter rates, 50c. to 12%6c. per 


000 gallons 
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Galena, I1l—Consumer pays for service 
pipe; meters at company’s option and 
consumer’s expense; meter rates 50c. to 
15e. per 1,000 gallons. 

Hackensack, N.J. (Supplying Hoboken, 
Englewood, Cherry Hill, 
Union Hill and Weehawken, N. 
sumer pays for service pipe; meters at 
company’s option; minimum meter rates, 
$2.50 per quarter for smallest meter; meter 
rates, 23!,¢. to 207,c. per 1,000 gallons 

Hannibal, Mo.—Company puts in service 
pipe, charging for stop-cock and box; con- 
sumer pays for meter and all expenses; 
minimum rate, $4 per year; meter rates, 
50¢c. to 20c. per 1,000 gallons. 

Kansas City, Mo.—Consumer pays for 
service pipe; minimum rates on consum- 
er’s meters, 75¢c. per month; minimum 
rates on company’s meters, $2 per month; 
meter rates, 36c. to 9e. per 1,000 gallons. 

Kingston, N. Y.—Meters at company’s 
option; schedule fixture rates as mini- 
mum, but in no case less than $6 per an- 


J.)—Con- 


num; meter rates, 30c. to 8c. per 1,000 gal 
lons 

Indianapolis, Ind.—Consumer pays for 
service pipe; company pays for setting 
meter; minimum meter rate, $20 per year 


on meters set by company; meter rates, 
25e. to 6c. per 1,000 gallons. 
Lexington, Ky.—Minimum meter rates, 
*. per month on company’s meters, 50c 
per month on consumer’s meters; meters 
set at company’s option; meter rates, 25c 
to 15e. per 1,000 gallons 

Leavenworth, Kan.—Consumer pays for 
ior 


» 


service pipe; consumer pays meter, 
setting and maintenance if he requires 
meter; minimum rate, $6 per annum; 
meter rates, 50c. to 20c. per 1,000 gallons 
Louisville, Ky.—Minimum meter 


rate, 
$5.40 per month; meter rates, l5dc. to 6e 
per 1,000 gallons 

Lima, Ohio.—Not stated who pays 
service pipe or meter, presumably the ap- 
plicant; minimum meter rate, $15 per an- 
num; meter rate, 8c. per 1,000 gallons 

Memphis, Tenn.--Company pays for serv- 
ice pipe inside of city limits; minimum 
meter rates $2.50 per month; meters at 
company’s option; meter rates, 45c. to 8¢e 
per 1,000 gallons. 

Menominee, Mich.—Consumer pays for 
service pipe ; consumer pays for meter, set- 
ting and maintenance; minimum rate, $2 
per quarter; meter rate, 20c. to per 
1,000 gallons. 

Muscatine, Iowa.—Consumer pays for 
service pipe; meter rental, $4 per year; 
minimum rate, $12 per year; meter rates, 
30c. to 10c. per 1,000 gallons. 

New Orleans, La.—Consumer pays for 
service pipe; meters believed to be at 
company’s option; meter rent in addition 
aot stated; meter rates,40c. to 25c. per 
1,000 gallons 

Oakland, Cal.—Consumer pays forservy- 
ice pipe; consumer pays for setting meter ; 
minimum meter rate, from $4 to $10 per 
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for 


10e 


Hackensack, 
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month; meter rates, 55c. to 30c. per 1,000 
gallons. 

Ogden, Utah —Consumer pays for sery 
ice pipe; Minimum meter rates on com- 
pany’s meters, $8 per month. (Also, $3 
and upward. See letter.) (ceneral meter 
rates, 35c. to 15c. per 1,000 gallons. 

Plainfield, N. J.—Consumer pays for 
service pipe; all meter rates, and setting 
meters, are at the option of the company 

Quincy, Ill—Consumer pays for service 
pipe; consumer pays for setting meter 
minimum rates, $15 on company’s me- 
ters (10 per cent. off for prompt payment 
minimum rates, $12 on consumers’ meters 
10 per cent. off for prompt payment 
meter rates, 45c.to 14!'4c. per 1,000 gal- 
lons. 

Racine, Wis.—Consumer pays for serv- 
ice pipe; consumer pays for setting me 
ter; minimum meter rate, $2.50 per quar- 
ter; meter rental, $1 to $17 per quarter 
meters at company’s option; meter rates 
30c. to 6c. per 1,000 gallons. 


San Francisco, Cal.—Consumer pays tor 
service pipe; minimum meter rate, #4 per 
month; meter rates, 40c. to 22>.c. per 1,000 
gallons 

Sedalia, Mo.—Consumer pays for serv- 


ice pipe; minimum rates, $3 per monthon 
company’s meters, or $1 per month, if 5- 
year contract is made; minimum rates 
75e. per month on consumers’ meters; me 
ter rates, 30c. to 12'sc. per 1,000 gallons 
Stillwater, Minn.—Company pays for 
service pipe; consumer pays for setting 
meter; minimum meter rate, $20 per year 
meter rates, 50c. to 30c. per 1,000 gallons 
Streator, Il1l—Consumer 
ice pipe; meters at company’s option; m¢ 


serv- 


pays for 


ter rates, 50c. to 10c. per 1,000 gallons 
Terre Haute, Ind—Consumer (gener 
ally) pays for service pipe; minimum rates, 
for premises using partial supply fron 
company, from $2 per month upwards 
meters set at company’s option; meter 
rates, 50c. to 15ce. per 1.000 gallons 
Topeka, Kan.—Consumer pays for serv 


rates on @¢ 
minimum rates, o1 


ice pipe; minimum ompanys 


meters, $3 per month; 
consumers’ meters, 75c. per month; met 
rates, 50c. to 12e. per 1,000 gallons 

Utica, N. Y.—Consumer pays for service 
pipe; minimum meter rate, on consumers 
meters, $7 per annum; on company’s m¢ 
ters, a rental in addition is charged; me 
ter rates, 30c, to 7'6ce. per 1,000 gallons 

Wilmington, N. ¢ Consumer pays for 
service pipe; minimum meter rate for 
small meter, $10; meters at company’s op 
tion; ] 


er 


meter rates, 20c.per 1,000 gallons 


CITY WATER-WORKS 


Atlanta, Ga.—City pays for service pip 
consumer pays for meter, maintenance 
and setting; minimum meter rate 8dc. per 
month; all water furnished by meter 
rates, 17c. to 6c. per 1,000 gallons 

Aurora, Ill.—Consumer pays for service 


pipe (presumably consumer pays for 
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a enance inl per iarter: meter rental, in addition, 
irter meter rates, $1 per ynth for smallest meter, up to 
s $30 per month tor 6-inch meter; meter 
mer pays for se! rates to | per 1,000 gallons. 
- neter; set Decatur, Ill.—Meter contracts at option 
num meter i ird and all special 
eter rates, 6c Detr , Mich.—Consumer pays for serv- 
a minin m meter rates, fv per 
r ays for yea ters at option of water board; 
s for meter mt I s, 624¢. to ». per 1,000 gallons. 
I he esires I i} Consumer pays for service 
eter r es | ter or <ture rates at superin- 
t S n im meter rates 
~ € mays tor bs , ra I eter rates lc. tO 
s r I 0 ga s 
meter | ( iys rsmall size con- 
ites ec, t - I r larger sizes on 
~ ys lor me setting al main 
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, er < 
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S er pays r ~ ear net rates Sc. per 
rnis V ty, Jacksonv Consumer pays for 
meter rnishe ser ye sumer pays for meter, 
~ ( r WU sett y ind maintenance meters at op- 
. er iys for t ard: minimum meter rate $2.50; 
rate, | t sult r rates, 40 ; 
r not at optio1 Ss City. N. d Consumer pays tor 
er rates f per ser & pipe; meters at option of board ; 
r rates, 20e. to 10c. per 1,000 gallons. 
sumer pays for Lawrence, Mass.—Consumer pays for 
neter rate 52.50 ser e pipe (presun ably - consumer pays 
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for meters,settingand maintenance; mini- meter or fixture rates; minimum meter 
mum meter rate, $10 per year; meterrates, rate, 80 per cent. of schedule rates; mete 
20c. to 4c. per 1,000 gallons. rates, 30c. to 15e. per 1,000 gallons 

London, Ontario.—City pays for service Providence, R. [.—City pays tor service 
pipe (generally); meterrental,inaddition pipe; consumer pays for meter, setting 
to charge for water used, from $1 to $7 per and maintenance; minimum meter rate, 
quarter; meters at option of board; meter $10 per annum; meter rates, 2Uc. t Te 
rates, 20c. to 10%3c. per 1,000 gallons. per gallons. 

Madison, Wis.—Consumer pays for serv- Richmond, Va.—Consumer 

pipe; consumer pays for setting meter, service pipe; city lays it; consumer pays 

and for meter and maintenance, if set at for meter, setting and maintenance, or a 
his request; minimum rate, $5 per annum rental for meter; no minimum state 
meter rates, 20c. to 5c. per 1,000 gallons meter rates, loc. to ¢c. per 1,000 gallons 

Manchester, N. H.—City pays for service Rochester, N. Y.—Consumer pays 
pipe; city pays formeter; minimummeter service pipe; consumer pays for meter, set 
! 


, 
7 


= =p 






rate, $12 per year; meter rates, 2U0c. per ting, and maintenance minimum n 
00 gallons rates, $5 per annum; meter rates 
Milwaukee, Wis Consumer pays for 10e. per 1,000 gallons 
service pipe; consumer pays for meter, Rockford, [I1l—Consumer pays for ser 
setting and maintenance; no minimu! icé pipe; meters at city s option, al 
‘ate stated; meter rate, 20c. to 5c. per 1,0 placed on services of large cons ers 
bh lor 5 meter rates, 0c to ~V0e pe r 1 OO vil S 
Minneapolis, Minn.—Consumer pays for Rock Island, Ill.—Consumer iys r 
service pipe; consumer pays for meter service pipe (presumably); consumer pays 
setting and maintenance, if he desires tor meter and setting, if rate is less 
ter nimum meter rate, $5 per yea! $100 per year; meter rates, 30 
eter rate, 20c. to 10c. per 1,000 gallons 000 gallons 
Moline, Il1l.—Consumer pays for service South Bend, Ind.—Consumer | 
pe . nsumer pa s tor setting meter I service pipe; consumer pays ior r 
eters furnished to parties whose rates setting and maintenance; meters 
ess than }2 per mont meters at citys wit city; minimum meter rate, } 
eter rates, 20c. to 8c. per OO month; meter rates, 1UVe. t f 
ish ville fenn.—Consumer pays for Springtield, Ill Consun 
ser pipe; consumer pays for meter service pipe consumer pays for ete! 
setting and maintenance or pays renta setting and maintenance, if he desires 
same; meter rates 15c. to 7¢e per 1,000 meter; city has Option Of turnis! £ 
il S meter or by fixture rates ry : 
Newark, N. J.—Consumer pays for ser Oe. to Se. per 1,000 gallons 
pe; consumer pays for meter, setting Springtield, Mass.—( sumer pays 
ind maintenance; meters at city’s opt service pipe; consumer pays 
lsory on taps of more thar ( setting and maintenance, if 
eter meter rates, 15¢c. per meter; minimum meter rate, $ per 
gallons num; meter rates, 30c. to 7c. pet 
Newton, Mass.—City pays for service s 
ynsumer pays meter rental fr St. Louis, Mo.—Consumer pays for ser 
$2 upwards, and minimum meterrate of ice pipe; consumer pays for meter, si 
$10 for water; meter rates, 35c. to 12¢. per maintenance; meters at city’s 
000 gallons meter rates, 30c. to 12'se. per 1,000 ga ns 
New York City.—Consumer pays r St. Paul, Mint Consumer pays 
service pipe; consumer pays for meter service pipe; consumer pays for s g 
setting and maintenance; meters at city’s meter; minimun meter rate $ 
yption: meter rates not given mont! meter rates, 20c. to ec. per | 
Pawtucket, R. I1.—Consumer pays fo! gallons 
service pipe; city furnishes 3, inch meter Taunton, Mass.—City pays for ser 
to all parties using 3 or more faucets pipe ; consumer pays for meter and s¢ 
maintenance and setting paid by cor minimum meter rate, $10 per year 
sumer; minimum rate, $5 per annu rates, 25c. to 9c. per 1,000 gallons 
meter rates, 30c. to 6c. per 1,000 gallons Wheeling, W. Va.—Consumer pays 
Philadelphia, Pa.—Consumers pay for service pipe; only two or three meters 
service pipe; consumer also pays front use; meters at option of board and at « 


age tax of $1 for each front foot of lot be- pense of consumer; meter rates, l5ec. per 
fore service is laid; city furnishes meter, 1.000 gallons 
but will not doso unless net income is in- Wilmington, Del.—Consumer pays for 
creased thereby; meter rates, 8c. per1,000 service pipe; water meters, special rates 
gallons. not set on residences. 

Pittsburg, Pa——Consumer pays for serv- Dabney H. Ma ,Jr., M.2 
ice pipe; no meters in use 

Portland, Ore.—Consumer pays for ser’ : : 
ce nine city owns meters. has optior f eral rule ior private water ¢ | 
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or that the water company or city 
water department, as the case may 
be, reserves the option of furnish- 
ing water by fixture or meter rates. 

[n no case is the water company 

city water department compelled, 

the request of a consumer, to 
pay for a service pipe and for a 
neter and its setting and mainte- 
ince, and to furnish water by 
meter rates, unless a minimum 
meter rate 1s paid large enough to 
protect the water company or water 


lepartment against loss. 


IFICATIONS OF OMAHA. 


cations and contract. The material shall be 
rought and put down when heated to the 
proper temperature for best results, and, 
vhen properly mixed, shall be evenly 
spread and well and thoroughly rolled and 
npacted with a roller weighing not less 
in 250 pounds per running inch, so that 
when finished it shall possess the thick- 
ness named in the respective classification 
lesignated to be laid. The pavement 
ist, when finished, present a homogene- 
is mass, all the material of which shall 
rma good and perfect bond. No pave- 
ent shall be laid when the atmospheric 
temperature is below forty degrees Fahren- 
eit, or when the weather is deemed un- 
suitable by the city engineer. 
Where broken stone or slag is used for 
lation, for sheet asphaltum, it shall 
the size and quality hereinafter 
specific d,and tnoro ighly compacted, after 
which the surface shall be coated witha 
-oal tar mixture specially prepared for 
iving purposes 
The second or binder course 
will consist of a fine bituminous concrete 
ymposed of clean broken stone, slag or 
ravel, not exceeding one and one-half 
| inches in their largest dimensions, 
thoroughly screened, and bituminous cem- 
ent made from not less than one (1) part 
asphalt to three (3) parts of coal tar. The 
stone, slag and gravel will be heated by 
passing through revolving heaters and 
oroughly mixed by machinery with the 
iminous cement, in the proportions of 
about fifteen gallons of the bituminous 
cement to one cubie yard of stone, slag or 
gravel. This binder will be hauled to the 
work and spread on the base with hot iron 
rakes, and immediately rammed and rolled 
with hand and steam rollers while in a hot 
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and plastic condition, until it has a thick- 
ness of one and one-half (1!) inches. The 
upper surface will be made exactly parallel 
with the surface of the pavement to be 
laid. Upon this base and binder will be 
laid the wearing surface, or pavement 
proper. 

Stone Bloc ks, or Bricks, Adjacent to Rail- 
u Ly Tracks, in Connection u ith Asphalt Pave- 
nent.— When the pavement is laid next to 
the track ofa street railroad one row of 
selected or square-dressed stone paving 
blocks or paving bricks may be required to 
be laid next to and at right angles to the 
track in such manner as shown on plans 
on file in the office of the city engineer, 
which shall be paid for at the same rate 
as the asphalt pavement. 

The foundation will be similar in all re- 
spects to the foundation of the carriage- 
way pavement. 


If the foundation consists of concrete, 
the base will be covered with a layer of 
fine, sharp, clean sand, one (1) inch in 
thickness, and the blocks or brick will be 
laid directly upon and imbedded in this 
sand, with closed joints. 

The tops of the blocks or brick will be 
even with the surface of the tread of the 
rail, which shall conform with the grade 
of the street. 

The blocks or brick will be laid before 
the wearing service is laid upon the car- 
riage way pavement, and carefully rammed 
to a firm bed. 

The space back of the blocks will be 
filled to the surface of the base for the 
carriage way pavement with the same 
material that is used for said base, well 
rammed, or such other materal and in 
such manner as may be directed by the 
city engineer. 

Immediately after the wearing surface 
shall have been laid, clean, coarse, hot 
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sand will be poured into the joints of the 
blocks until they become nearly filled. 
There will then be poured into the joints 
an asphaltic composition at a temperature 
of 300 degrees Fahrenheit, until the joints 
are completely filled flush with the surface 
of the pavement. Additional coarse, hot 
sand will then be poured along the joints, 
and will be consolidated by tamping with 
alight rammer. If found necessary, ad- 
ditional asphaltic composition will then 
be poured between the blocks until the 
joints are thoroughly filled 
Gutters.—Gutters on streets to be paved 
with asphaltum, shall be of such width, 
material and base as shall be specified in 
the ordinance designating the material to 
be used. The joints between the bricks or 
blocks shall be filled with a liquid asphalt, 
poured in at a temperature of 300 degrees 
Fahrenheit, after which the surface shall 
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be covered with one inch of fine, hot sar 
and tamped over the entire surface of the 
gutter. The outer 

shall be toothed into the pavement accord- 
ing to plans. Ali gutters will be paid for 
at the rate of the contract price per square 
yard for gutters, under the classificatio1 
to which they belong 


edge of such gutters 


STONE BLOCK PAVEMENT. 


Paving Material.—All material for pay 
ing, under the various classifications, shall 
be of the best quality of the kind, free 
from all defects, and uniform in dimen- 
sions as specified. They shall be subjected 
to rigid inspection, and whenever rejected 
shall promptly be taken from the street 
and not brought back again to the work 
The blocks in the pavement shall be ar 
ranged in courses of uniform dimensions, 
as near as may be, and when so directed, 
the smallest sizes shall be specially se- 
lected for pavements upon steep gradients, 
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No earth shall be removed in the prep- 
aration of the sub-grade, below the base 
»f ballast or concrete, and any earth taken 
out below such line may be required re- 
placed with sand or gravel, without extra 
pay. In all places where any filling may 
pe required, to bring the bed to the re- 

lired height, it shall be done in layers 
not to exceed six inches in depth and 
thoroughly rolled or tamped to insure a 
solid bed. No allowance for extra grading 
be made on any street that has ever 
been put to grade, except when a new 
zrade has been subsequently established 
and not executed, when, as also upon un- 
graded streets, allowance will be made for 
what earth is above the curb level. No 
allowance will be made for any eart! 
placed in embankment, upon the street 
being paved, except when the same is 
ecessarily brought from some street or 
alley not under contract. In no case will 
xtra pay be allowed for over haul. 
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interpretation of theacceptable con- 
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such pavements in proper condition, it 
being expressly understood and agreed 
that the board of public works and city 
engineer shall determine when repairs or 
reconstruction are necessary, and failure 
by the contractor to comply with their 
written order to enter upon such work 
within ten days and complete the same 
within a reasonable time shall be held as 
sufficient authority on the part of the city 
of Omaha to execute the work and draw 
upon the reserve fund to defray the ex- 
pense thereof, or at the expense of the 
contractor and sureties, or both At the 


expiration of years from the date of 
approved acceptance of the paving em 
braced in this contract, the contractor and 
sureties shall be released Provided, That 


the “ity engineer and board of public 


vorks sha ertify to the mayor and city 
coune that the pavement is in good and 
proper condition at the time; and, Pro- 
’ , That it shall be the duty of 
said cor tractor to notify the board of pub- 


lic works in writing within thirty (30 
lays prior to the expiration of the said 

years to inspect the work, and unless 
the contractor si 


iall furnish such notice 
the obligation to maintain the said pave- 
ment proper condition shall continue in 
fore: til such notice shall have been 
+ 


the final certificate of its 
good and proper condition shall have been 


urnished and 


issued as above provided 

[t is distinctly understood and hereby 
igreed that all guaranteed pavements 
shall receive prompt attention in their 


maintenance, and when repairs shall fail 


n twenty days of written 
notice from the board of public works, a 
charge of ten cents per square yard of the 
entire area within the block requiring re- 
pairs shall be made against the contractor 
for every month or fraction thereof that 


SPECIFICATIONS FO 


c » several inquiries 
e been made in one form 
nother regarding the proper 


methods and materials to be used 

ilding of cement walks, 
the following s iggestions are sub- 
mitted as covering in a general 


Way the whole subject. 

Depending upon the character 
f the soil, climate and surround- 
ings, the location of the walk is to 
be excavated to sucha depth as may 
be necessary below grade, ten to 
eighteen inches, and the excava- 


the repairs of said pavement shall be neg- 
lected. It shall be the duty of the con- 
tractor on making repairs in pursuance to 
written notice, to notify the board of pub- 
lic works when such repairs are completed. 

The following prices per square yard will 
be paid by the city of Omaha for repaving 
cuts made in the pavement, by parties hav- 
ing first obtained a permit from said city 
of Omaha to cut or open the pavement of 
any of its streets: 

On asphaltum, not to exceed the original 
price per square yard. 

On allother pavements with concrete 
foundation, not to exceed $1.25 per square 
yard. 

On pavements with a base of other ma- 
terial than concrete, 75 cents per square 
yard 

It is hereby expressly agreed by the 
contracting parties that the city shall, at 
all times, during and after completion of 
all work under this contract, and during 
the period embraced in the guarantee, 
have the right to cause the street to be 
opened, or issue permits for the opening 
of sections in the streets. The restora- 
tion of the pavement and its maintenance 
shall be done by and at the expense of the 
contractor at the prices stipulated for 
such work in the contract. In all in- 
stances where a permit shall be given to 
any person or corporation for the cutting 
open of a section of the street for street 
railway purposes, such work shall be done 
and its maintenance shall be carried on at 
the expense of the owners of such street 
railway, and the contractor shall be con- 
sidered as relieved of the responsibility of 
maintaining such section of street as is 
thus opened and required by law to be 
maintained by such party during the bal- 
ance of the period of the guarantee. 


§ CEMENT WALKS 

yn filled and well rammed to 
within four or five inches of the 
surface of the proposed walk with 
broken stone or bricks, coarse 
gravel, cinders, or any similar 
material which will give a suitable 
Walks at the foot of 


base course. 


a terrace, or those subjected to seep- 
age from soil upon higher grades, 
should be provided with suitable 
tile drains for their protection. 
Wooden strips, four to six inches 
deep and about two inches wide, 
are then staked along the lines of 
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the walk and about tree spaces, 
where there is no stone curb. 
These must be carefuily leveled 
and brought to grade to produce a 
good piece of work. 

Upon the thoroughly compacted 
base, three or four inches of cem- 
ent concrete and one inch of Port- 
land cement mortar, covered by a 
thin, dry surface coat, are laid. 

The cement in use should be the 
best quality of high-grade, slow- 
setting Portland cement, equal in 
quality to the best German brand. 
Several American Portland cements 
have given good results. 

The sand should be a clean, 
sharp, rather coarse, concrete sand. 

Kither broken stone or coarse 
gravel may be used. The stone 
should pass a ring two inches in 
diameter. 

The mortar for the concrete 
should be made of cement and sand 
in the proportion of one to two, 
thoroughly mixed dry, and then 


with a sufficient quantity of water 


to form a mortar which should not 
run, but should be rather dry and 
stiff. This will, of course, requir 
much more working than the ordi- 
nary sloppy mortar. To this mor- 
tar the broken stone or gravel, or 
a mixture of the two, is added in 
such proportion as to leave a slight 
excess of mortar over that neces- 
sary to fill the voids in the ston 
Four parts of stone to each part of 
cement will usually make a rich 
concrete, and often more can be 
used with a mixture of stone and 
gravel or with a graded gravel 

The stone or gravel should be 
sprinkled with water and drained 
before it is added to the mortar. 

The mixing should be done upon 
a water-tight mortar board, the 
mortar being spread out as thin as 
possible, and the stone deposited 
upon it. The mass is then thrown 
up into the middle of the board, 
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cut back and forth three or four 
times, when, if all the stone or 
gravel is well covered with mortar, 
it is ready to lay upon the base, 
where it is spread and rammed un- 
til free mortar appears on the sur- 
face. he base should, of course, 
be sprinkled, and the concrete 
should not be simply thrown off 
the shovel employed in moving it 
from the mixing board, but it 
should be deposited with a turn 
which brings the bottom of the 
shovel uppermost and allows the 
contents to drop at once In place 
without any separation of mortar 
and stone. 

Blocks must then be marked off 
of the size required in the finished 
walk, and the joints deeply cut and 
filled with dry sand, or separated 
by tarred paper. They should be 
about three to six feet square, and 
and it is best not to vary irom this 
rule and to avoid long blocks 

The mortar for surface should 
consist of equal parts of the speci- 
fied Portland cement and sand, 
mixed rather dry. This should br 
spread to the depth of one inch 
upon the concrete previously laid, 
while the latter is still moist and 
fresh, and after the strips of w 
at the edges of the walk have bee: 
releveled. It is well manipul 
with wooden floats and brought to 
a true surface, when asmall amount 
of water should appear. This float- 
ing or troweling should not be 
tinued too long or cracks will 
produced. 

[f a good surface is attained 
this way nothing further need be 
done, but it is usually more satis- 
factory to have a slight excess of 
water on the surface and then to 
apply a dry coat, a dry mixture of 
equal parts of fine sand and cement 
to which some lampblack has been 
added as a coloring agent, at the 
rate of one pound or more to the 


t 
cit 





» _ 
oS risa = Lama nit hatin - re rt ine i A tl tt 








_— 
= ea 
= - ‘ tf. - 4 32 ; 
> - QD = s & f f 
= ™. o 2 of : : 
— =] - : 
- i ae ore a a a oo m4 ; 
na 6} - = : 
an ) ~ Ti. - L 
= > ¥ 1 C . 
> L 1 A . > 
— oF = 
NV > > . f - , 
- a) { -- ‘ L ; 
- ¢ - - . -_ 
> Fae - - 
~ ~ - - >see C¢ 
> ~~ R ~~ 


= 1 or = 

4 J 

f 
j 

7 
mat —~ —~ f 1 J 4 & f 
b| _ 2 j 
= L oF y; 

a ~— = Ss — © : 

s J ~ > . 

4 “ . : pe 

“ ' sf 

> “ — sj 
_ + + fs 
7 Ss “< 
f 

> 














THE QUESTION DEPARTMENT. 


[By J. W. Howard, B. L., C. E., for MUNICIPAL ENGINEERING 


. ASPHALT PAVING OVER BLOCK firm pac king of t] artt 
PAVEMENTS. 
Is New York city laying asphalt pave- 
ments over stone blocks? Several resi 
. dence streets in Atlanta are now paved ees 
with Belgian blocks and there is great de- = : 
ama ton’ . : BERLIN STREET RAILS AND THI 
nana tor improvement. SETTING 
('. H., Atla , Ga 
, . I have read a description of the str 
New York city has used this f Ber] - - af if tat ' 
Ae rails of Berlin, in whi it is stated 
2 stem ol repaving many mies Ol the ralis are set in concrete, wit t ties 


secret OF successtul re pairs ti 


; 


Ienuts 


' ts streets for se veral years wit! an you expilall exactly how s 1s 
mr , : and also give the form of the rail 
success Phe old stone paveme: ts TPC. ¢ Vi 
although rough, aresolid, and thers Wisi: <a 
; ; . rom loves aha sketches made 
fore make an excellent and aura | } ‘ 
| lrope, bD\ Olé Oot our ed ors 


ble foundation for asphalt pav: . 
— = | ve submit the followin descrl} 


ments, especially when any one Ol P ab { 
; ? . : Phe llustrations, f ee. 
the experienced companies does o a ! 
, ntact a and 0, are Of a double line of stre 
the work This is generally the 
| } ; - raliway of! Mele | Ons ] 
eapest way to redeem such streets ‘ oa. 
: Ber] 1) he ( l ret round 
p ——— ] 
s laid across the entire stre¢ 
GENERAL PAVING ORDINANCI ' : 
ing thickened under the 1 
Where can I get a general outline for a Ta? ' 
. ' | Trhyeé ‘ fa) ~ 
ty ordinance to regulate paving? Iam 9% 111) I Qa 
, of a committee and hope to introduces The street is first grade 
ne general yrdinance to regula portion embraced by the streé 
pavements and how they shall be laidand ! 
maintained in our city iine 18 orad 1 abo hire ~ 
i P. MeG.. Pott ] leeper rhe concrete ic 
i I 
t a; ; +} rntiy ) lus ) 
: \ general ordinance is not as ss the entire roadw 
practical as to adopt standard the part, however, where the S 
specifications for each KI au S We is wet 
ivement to be used These s] he per surface of t 
itlons 1n pri t can De nad shea { { { eC] 
' | | , 
st all cities by addressing t ils below the : 
ty engineer or superintende! face of the pavement eat 
streets. Other details are local the rails; I the e rod, 
iestions which vary with ea ists the width of the tracks 
pie 
street An ordinance preventing the beveled Olnt to pre Ss] 
P —) | hed , 4 
y one, except specially licensed ( shpla 
rsons, from cutting through the six bolts, is indicated 
streets, 1s excellent for any ng in place is aligi 
' especially 1I provision 1s made small woodel wedges 
e city employes or named co the filling of morta 
panies or contractors to relay the s holds thet ip t 
pavements thus disturbed Mort Mortar is filled in the we 
’ harm 1s done to our streets by cuts ralis on each side as | hn n¢ 


ough them and bad repairs This mortar is extended 
than by the wear of trafh Phe ngitud nal eu oranite st 


; proper consolidation of the eartl BB. which are from thre 


rep] ed in a trench, etc., 18 est reel lou Yr and placed agi ~ t! 
. 1] ‘| ve aval f 
lone with rammers, seldom | rail Then the coner 
ishin ith water, and g .-4 is 1 up to the pro} 
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as at CU \lso the adjacent con- 


crete, as at E, figure oO, 18 brought 
up 


The construction on a granite 


paved street is somewhat similar, 
the rails being set on concrete, but 
the stringers are omitted. F indi- 


cates the thickness of the concrete 





when the rails are first put to- 
gether. AA indicates the finished 
asphalt pavement surface, which 
in Berlin is about two inches thick. 
The rails are of the grooved type, 
and about eight inches deep. No 
great variations from this size and 
form ar allowed 

While the above has been for 
many years the standard construc- 
tion, it was found to be very rigid, 
and the maintenance of the granite 
border stones difficult Unless 
the street cars had very delicate 


springs, a rumbling disagreeable 
to the passengers was caused. 
After many trials, the advocates of 
a slightly elastic setting for rails 
have successfully introduced the 
system indicated in figure 1, from 
a sketch by L. H. Isaaes, C. E. 
It consists in setting the rail upon 
concrete as before, but with a 
layer five-eighths inch of special 
asphaltic mastic under it. On 


each side of the rail mastic is also 
laid about two inches deep and two 
inches wide. This mastic is com- 
posed of European asphaltic lime- 
stone combined with asphaltic 
cement and a little sand. 

The asphalt pavement proper, in 
Berlin, is generally asphaltic lime- 
stone. ‘This construction permits 
the rail to yield a little vertically, 
but so slightly that it can hardly 
be measured, nevertheless, suffi- 
cient to relieve the shocks which 
occur with rails set directly upon 
unylelding concrete. 

The asphalt mastic at the sur- 
face, and on both sides of the rail, 
permits any injury caused by traf- 
fic to be quickly and cheaply re- 
paired, which is not the case when 
the border stones BB, have to be 
replaced. 

[In the United States, where the 
asphaltic limestone pavements are 
little used, it is not necessary to 
introduce the asphaltic mastic 
along the rails, because the asphalt 
pavements here are compounded 
differently, and are more elastic 
than the rock asphalt or asphaltic 
limestone pavements of Europe. 





Therefore, in the United States, 
experience has shown that it is 
best to lay our asphalt pavements 
directly against the rail, provided 
the rail is firmly set. It should 
be remarked that rails set on 
wooden cross-ties, without con- 
crete, are generally yielding, but 
if the concrete, under the asphalt, 
is closed in about the rails, they 
become firm and can yield a little, 





























due to the wooden cross-ties. How- 
ever, as to the permanency of such 
structure with wooden ties, the 
future will best answer. 





FIRM SETTING FOR A BROAD-FACED 
CURB. 

Curbs in our soil, subjected to frost, must 
be at least 18 to 20 inches deep, so as not 
to be forced upwards or sideways, which 
has occurred to many curb-stones here in 
Troy. Is there any way of setting a broad- 
faced curb of 6 or8 inches across, so that it 
will not be displaced by frost, without being 
compelled to purchase curb-stones 20 
inches deep, which, if of such thickness, 
are very expensive? X., Troy, N. Y. 


The following cut is taken from 
a sketch made by the writer of a 
broad-faced granite curb nicely cut 
and firmly set upon a brick founda- 
tion. The depth of the brick foun- 
dation varies with the kind of soil. 
The curb is thus firmly held in 
place, after being imbedded in 





mortar upon the foundation. Very 
cheap bricks are suitable, as they 
are entirely underground. ‘This 
brick wall is easily extended out to 
thecurbline. Cis curb; W, foun- 
dation wall; S, sidewalk; E, earth; 
T, concrete foundation; A, pave- 
ment suface. Curb-stones, 8 by 8 
inches, or similar dimensions, are 
far cheaper than even the thin, 
deep ones. The bricks are laid 
with the cheapest kind of mortar, 
as they are held firmly in place by 
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the neighboring soil. Another 
method of setting square curb, 
which is by inclosing it in con- 
crete, is illustrated in Municipal! 
ENGINEERING, Vol. 10, p. 402. 





VARIOUS COSTS OF MACADAM 
ROADS. 


We are agitating road improvements in 
South Carolina. The question on which 
we are not agreed is cost. Upon this 
there is the greatest diversity of opinion 
The discussion has been confined to mac- 
adamizing, and the engineers have esti- 
mated the average cost of a_ six-inch 
macadam roadway at about 65 cents per 
square yard. Enthusiastic advocates 
place it as low as 114 cents per square 
yard, and quote fully from reports of work 
accomplished in other states and partly 
from the Department of Agriculture, Divis- 
ion of Road Inquiry, Washington. Of 
course, it is impossible to consider these 
figures intelligently without knowing more 
about the details of construction in each 
case. The great difference in cost is doubt- 
less due to the difference in the quality of 
the road. 

General Stone is quoted as saying, “Some 
of the very best roads in the United States 
are now being built for $1,000 per mile,” a 
figure which seems incredibly low. If you 
have the statistics, will you give me the 
cost per square yard of macadamizing in 
several states, giving as far as you can the 
character of the work in each case? 

( has. C. Wilson, ( ‘uty Eng., 
Columbia, S, ¢ 


From the records of the Division 
of Road Inquiry, which you men- 
tion, we fail to learn that General 
Stone has made such a statement. 
The lowest estimate he gives is for 
‘‘macadam roads in Morris county, 
N.J., from $2,000 to $2,500 per 
mile.’’ Your letter answers in 
large part your question. Generali- 
ties predominate in reports of the 
Department of Agriculture. Some 
special cases are given: 

‘From eight to nine feet of 
macadam about six or eight inches 
thick has been laid through the 
center of well constructed earth 
roads in Michigan, North Caro- 
lina, Ohio, Georgia and Canandai- 
gua, N. Y., for $900 per mile.’’ 
This does not include more than 
the simple macadamizing of the 
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an hour. No cyclist shall carry city’s interests, but can not be ex- 
yn a wheel a child under five years pected to specify the exact formula, 
or age. No one shall ride a bicy- Le mperature, methods, etc., to be 
cle on any sidewalk. Cyclists ised in compounding asphalt pave- 
lay push their wheels in single ment 
file along sidewalks. oo 
—_—— CHICAGO DRAINAGE CANAL AN 

FORMULA FOR ASPHALT PAVEMENT [fs INFLUENCE, 

MIXTURES a 


the new Chicago drainage canal 
[In fairness to asphalt paving contract- vhen finished, entirely relieve Lake Mich- 
ors who are compelled to guarantee their gan of sewage from the city of Chicag 
work for a long term of years, should the Will typhoid fever be reduced to norma 
<act terms of the formula be deter- limits? Will the level of the lake go dow1 
by the city engineer alone? and, incidentally, will Niagara Falls 
AN. | cis, P nee, K affected by loss of water’ 
‘ 1. P. Bell, C 
Che remainder of your question 


ve special instances and illustra 


It will not remove all sewave 
1 


tions not necessary to publish. No til intercepting or collecting sew 
ity engineer can have such d ers are constructed through cert 


tailed experience as to beable to de- districts of the city, to conduct the 

ie the exact formula to bi sewage to the drainage canal lt 

ised for asphalt pavements, ana therefore, will do 
suitable to every street. Tl not at once 

est he can do is to investigate care- \s to typhoid fever reduced 

d state the maximum and normal limits, this wil 

imum limits of the different follow in proportion as thi 


] } . ” y 1 ah ] 1X | ? 
i] ties of the different materials water 1s purined [It may takes 
. , 4 soln 7 . 
be used in the paveni nt H Ime aiter all the sewage Nas cease 
] , = ail r lL. 
aiso name certain tests of tem- » TOW 1nto the lake. DOSSI1LD 
} ' : Hy , . A 
itures, density, ete., of the S year, depending upon what dire 
haltum and residuum oil, et tions the new currents w k 
is certaln relist i req sea the drainage 1 LW 
+ +} lak tor ? 
s r the sand mes C ie lake water, and ( 
+ + 1] 
dust to be sed tne water will becon 
it1s pe rfectly proper for the city the neighborhood of the sev: 
eer to obtain the exact mixtu takes for dl King’ wat 
mperature,et isedincomy] 1! Lake 
1? + 1 1 ] t ] ; } 
O isphal pavements undel 1 Iie ley ¢ ( Ii LK ¢ 
O but not best that he s el Sligntly this wlll f 
ect these detalis too closely I ied, however, sotl ! 


ise the mixtures vary wil { xceead a Tew imnchnes \ 


sand and asphalt us« ment commission has this matte 
vell as with the conditions f 1! ar ge and 1ts final report s 
lifferent streets of the sam« { et available as far as we have 
a pavement should fail, and ible to learn 
yntractor should prove that 1 N wara Falls Is estimated 
engineer had detected mixtu ! in average of 150,000,000 
ther than those which the t of water per minute, and t 
ictor desired to use, the result ( ic drainage canal, from t 
vould probably be one for lawyers vest data obtainable, can carry 6 
The city engineer is called upon t 000,000 cubie feet per minut 


throw every safeguard around the Close observers with instruments 
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and comparison of records will 
show a slight lessening of flow of 
water over the falls, but the eye of 
an ordinary observer could not per- 


HOW TO CONSTRUCT THE HERRING 
BON I FORM OF STREET INTER- 
SECTION 
I would like to know where to commence 

and how to construct the “herring-bone” 

of an intersection that is 67 feet across 
the main street and 34 feet across the in- 

tersecting street H 
[The accompanying sketch will 

show the I ry forms of such 

in inters Perhaps as con- 

venle 1 piace ft pegin aS any 18 

at | t marked A n the 

t 4 
t 





29 
sket Ww h is at the intersection 
of two lines from the intersections 
of the ( irb iines, which are at 
righ al oles to each other al the 


point A. By working each way 


from this line there will probably 
be less adjustment necessary at the 


lines of junction with the other 
sections of pavement than in any 
other way In this case it will be 


noted that the point A is in the 
center line of the cross street and 
17 feet from the curb line of the 


( 


celve it, for the reduction theoret- 


ically will be a loss of one-thirtieth 
of the former flow 

or MUNICIPAL ENGINEERING 
main street. The distance from A 
to the center of the main street is 
16 leet. When the corners of 
the curb lines are rounded as 


hown on the right hand side of 
the sketch the distance from A to 
straight brick on the cross 
street will be more than 17 feet by 
qaistance depending on the radius 

he curved corner. The _ her- 


ring-bone section is wider in the 





main street also, by the same 
amount. If there is little travel in 
the narrow street which will cross 
the main street, the herring-bone 
section may be omitted, or the diag- 
onal lines mayrun all in one section 
instead of the four sections shown 
in the sketch, thus saving any 
trouble of adjustment anywhere 
ut along the outside edges, or the 
diagonals may run in two sections 
with the center line of the main 
street as the dividing line, or 























the cross 


The 


line of 


with the center 
street as the dividing line. 
former is the better of these under 


most conditions of travel, if the 
diagonals are placed so that the 
heaviest traftic crossesthem. Thus 
in the figure, if the upper side is 
the side from which the most traffic 
comes the diagonals as laid out in 
the upper half of the intersection 
would be in the proper direction. 
If the trathe to and from the cross 
section is appreciable, the form in 
the figure is preferred. If a gut- 
ter of special form is provided for 
the area of the 
tion may be decreased in a similar 
manner to the increase shown for 
round corners. 


herring-bone sec- 


SPECIFICATIONS FOR A FIRE-PROOF 
VAULT. 

[ want to prepare specifications for a 
fire-proof vault, inside six feet by twelve 
feet, to be built on rear of second story 
brick building. 


H. M. Vinton, Carli le. Ii 


Two eight-inch walls well laid, 
with a two-inch air space between 
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them, make a sufficient fire-proof 
vault for ordinary cases. One of 
several stories height should have 


the outer wall thickened in the 
lower stories as the height in- 
creases. If there is danger of a 
hot and long-continued fire the 
vault will be safer if the walls ar 


made thicker, and possibly in some 
cases even fire brick may be desir- 
able. Cement 
provement. One or more layers of 
asbestos may be used instead of the 
air space and the walls thus brought 
close together to aid each othe: 
more in carrying the loads above 
The horizontal divisions between 
stories should be brick 
The proposed second story vault 
should be supported directly on 
brick walls sixteen inches thick 
and the floor should be supp yrted 
by a brick arch, similarly con- 
structed to the walls of the vault 
Steel beams can not be used as sup- 
ports for any part of the weight, 
unless they are fully protected 
from the action of the fire by ade- 
quate fire-proofing 


mortar 18S an I1mMm- 


arches 
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LOS ANGELES WATI 


the wrought-iron and steel pipe, 


I 


with the xception of the new larg¢ 


conduit, is in bad e 


difference between the 


pipe system when n¢ 


yndition, Lhe 


value of the 


w and in its 


present condition being about $170, - 


OOO. The deterioration on the re- 


inder of the plant 


is about $40,- 
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SUPPLY COMPANY 


to be considered as permanent 
complete and no amount S 
cluded for extensions, the expens 
being interest and sinking fun 
running expenses and renewals 
he other plan proposes a1 


penditure of about $620,000 


. = . 
new work at the beginnin 


”9 the issuing of $1,800,000 
i has Phe Interest. sin} 
a running expenses 1 @ i 
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MUNICIPAL ENGINEERING. 


tract seem, from the report, to be 


practically unchanged in this re- 


gard otwithstanding the great 
chat or € onditianssincethey were 


first determined upon. The econo- 
my) to the « ty ia purchase oO! the 


works is obvious, and the difficulty 


or s lring a reas nably adequate 
service from the company without 
making ns which would 
be quite burdensome is as clearly 
seel It s 1 not be difficult for 
the ity and the water company to 
agree upon the value of the im- 
provements under the present condi- 
th< Q 
wectail ‘The report on the ex 
Water periments at St. Louis on 
t] e mecnan al nitration or water, 
a port n or wi 0 was published in 
the last number of Municirpart En- 
IN NG, is a valuable addition 
to our experience in this line. By 
the term mechanical filtration is 
usually meant the removal of im- 
purities from the water, by the ad- 
a coagulant of some sort, 
and subsequent filtration of the 
water at a rapid rate under pres- 


sure through a bed of sand Phe 


ter s doubtless derived from the 
‘ma ne which the operation 
Is ynducted and distinguishes the 


process from that of natural filtra- 
t101 the passage of water at a 
low rate through an open bed of 
sand with a small depth of water 
on the bed, and no addition of 
chemicals Each system has had 
its periods of special popularity 
on account of important successes in 


the treatment of water under the 


conditions of particular localities, 
and now the trend of opinion is to 
the effect that each has its special 
field, and that each municipality 
must decide upon the method of 
water purification after a careful 
‘onsideration of the local condi- 
tions. 

The efficiency of the natural 
method apparently depends upon 
the formation of a film of finely 
divided matter, largely organic, 
ipon the surface, which effectually 
screens very small particles of sus- 
pended matter from the water; 
Ipon the action of bacteria which 

nsume the organic matter re- 
maining inthe water; and upon some 
peculiar interaction of the bacteria 
and the sand bed, whereby the sus- 
pended matter, including bacteria, 
1s practically all removed. Evi- 
dently if the film can not be formed, 

it too readily becomes impervious 

» the passage of water, under the 
»w head of the natural system, the 
lter is nota success. The addi- 

yn of the coagulant hastens the 
formation of the film and also 
hastens the period of impervious- 
ness, so that the higher pressure 

the mechanical system is neces- 
sary to continue the action of the 
filter for a reasonable length of 
me 
W hen the impurities in the water 
are largely organic the film forms 
readily on the open beds and the 
process is successful without coag- 
ulants, but when the impurities in 
the water are very finely divided 
inorganic matter with a very small 


proportion of organic matter, the 

















MECHANICAL FILTRATION OF WATER. 153 


film does not form readily and the 
interior of the sand bed is filled with 
the clay and sand from the water be- 
fore the 
full action. 


filter begins to have its 
Its period of full use- 
fulness before cleaning is therefore 
short. This is the case in St. Louis 
and the natural method of filtration 
fails of complete success upon a 
The 


method is successful in clarifying 


practical scale. mechanical 
the water, and the report of the 
chemist has shown that the coagu- 
lant added can be so regulated as 
to quantity that there will be no ex- 
cess of the chemical to pass through 
into the filtered water supply. 
During the year 1895 an elabo- 
rate series of experiments upon the 
filtration of 
carried through by 


Weston, C. E., at the 


pumping station of the water-works 


mechanical water was 
Edmund B. 
Pettaconset 
of Providence, R. 1. The results 
of this investigation were printed 
last year and were the first present 
ed upon a large scale and by un 
These t 
ments show in general similar re- 
Louis 


Providence -water supply has 


biased observers. xpel 
sults to those attained at St 
The 
not the finely divided clay whic] 
is a characteristic of the St. Louis 
supply, but has a larger amount 
organic impurity. 

In St. Louis the application of 
the coagulant produces an immedi- 
ate coagulation and precipitation, 
which will rapidly prepare a filter 
for use. In Providence the amount 
of matter which can be coagulated 
is usually so much less that the ap- 


plication of the coagulant directly 


to the water does not produce sufti- 
cient action to form quickly the 
film on the surface of the bed, and 
the organic matter, as measured by 
the percentage of bacteria removed, 
is not completely removed for on: 
to three hours after the process be- 
gins, and the use of three-fourths of 
a grain of sulphate of alumina per 
gallon of applied water is necessary 

lf, however, about a pint of coagu- 
lant containing 911 grains of the 
sulphate of alumina fora rate of fil- 
tration of 128,000,000 gallons a day 


— 


is added in 
the film forms 
filter is in full action In a 


per acre of filter area 
the first six minutes, 
the 


half-hour or less, 


and 


and the amount 


of coagulant regularly applied 


thereafter is but one-half grain pe! 


gallon. 
The bestchemical for use with t] 
Providence found to be 


water was 


basic sulphate of alumina contain- 


ing 16 to 15 per cent. of alum 


in the average proportion of 0.1 


grain per gallon or 


one part 


87,500. In St. Louis the same 
chemical is used in a proportion 
one in 20,000 to one in 100.000 bi 
weight, according to the amount 
matter in suspension 
The determination of the exa 
amount of alumina in the 
water is very difficult, if not i 
possible, but the fact of its pres- 
ence can be ascertained 
used at the tw 


methods were 


places. In Providence It was 


thought that no basic sulphate of 
alumina was found in the water af- 
ter a clean filter had been in action 
for and in 


twenty-one minutes; 

















— 
—— _ 
—_ ' : ~ ’ + ' - + L - 
fo mm © og _— j - = 2 / 
os ae ~ 2 rt - - ~ 7 ; 
= = —_ — —~ F = 2 & = , S t 
— aS a S&S — _ ee ; . - | 
— ° + _! _ < » = = : 
i ee — ‘ = ~ f 
— x J 2 ys 
J 1 + ~~ * 
- - . ol - nied = 
~ ~ 4 # = wa om = al j 
—=— J a Me a , = — nt j 
‘a - - 5 ~ = Sad { ‘ ‘ 
> + 7 Beg o 2 ¢ ; 
3 * f 3 1 ~ — J = o~ 
+ =e a J Oo « _ J 
7 = “4 j ; 
- j 
S < iad 
mt oe ~ @ J 
va ~ = J ‘ ; f 
_ ‘a J j bs 
M = “ 7. => e 
j 
Z 
va 
ev " = of 
— - - — - 
= 
oe j 
x 1 - 
j 
= 
j oF ; f 

















Sead 











SEWER 





every person whose drain enters a 
sewer must pay his proportion of 
the cost of construction and of 
maintenance; that owners of estates 
may be assessed by frontage or area 
or both for sewers in the district; 
that the use of the sewers may be 
rented; and that any or all of these 
methods of covering the cost may 
be used. A tax on frontage alone 
is unfair, for some large estates 
have small frontage; one on areas 
s unfair, for the large area may 
be unimproved and so not need the 
sewers, while the small estate may 
be fully improved and has full use 
of them; and one based on both 
area aud frontage is objectionabl 
for the same reason The rental 
plan is not equitable, for the large 
inimproved estate then fails to pay 
for the enhancement of its value on 
account of the adjoining sewers 

\ 


therefore recommended. 


‘combination of the methods is 


[Thirty years is taken as the time 
necessary to complete the system 
and its cost is estimated at $3,150,- 
000. Of this amount one-third 
$1,050,000, it is proposed to rals¢ 
Dy assessments in the thirty years 
Of this one-third (one-ninth of thi 
whole cost) or $350,000, will be 

Lised by a combined area and 
frontage tax, more being assessed 
to area than to frontage. The 
other two-thirds or $700,000 will 
be raised by rentals. The direct 
assessments can be paid in ten 
annual payments if property own- 
ers so elect. The estimated income 
from rentals the first year is $32,- 
000. Two-thirds of the entire cost, 





ASSESSMENTS. 


or $2,100,000 will be paid by gen- 
eral tax. 

The ordinance gives the details 
of the method of assessment and 
is notable as fixing the exact 
amounts which shall be raised by 
each method of taxation, so that 
when the sewers are paid for the 
payments of rental, as well as of 
direct assessment, will presumab 
cease The city can legally pay 
no more than two-thirds of thi 
total cost, so that if the estimate 
is too iow, a new assessment must 
be made to raise one-third of 
excess of cost The assessmelts 
of 15 cents a linear foot of frontag: 
and of 5 mills a square foot ar 
evidently based upon a close est 
mate of the length and area 
property abutting on the proposed 
sewers 

The schedule of rental charges 
is interesting as making the charge 
two-fifths of the water rental, wit! 
a minimum charge of $8 This 
seems like a large amount to pay 
and will deter many persons fror 
making connection It can scarcel 
be less, however, to raise t] 
amount apportioned to this class 
taxes While it is theoretical] 
correct to assess on the persons d 
rectly benefited a large proport 
of the tax, it is practically inco 
to make an assessment for sewers 
depend upon the fact of maki 
connection The greatest possibl 
encouragement should be given to 
property owners to connect with 
the sewers. It is difficult enough 
to get the greatest offenders against 


the good odor of the town to make 


— 
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cleaning up 
pay for the 


priv leas n addition In some 


eclties the ST I ouse branches 
from the sewer t thre curb. or even 
to the propert ne, is made a part 
Ot 1 st of the sewer and assess- 
ed as such. to make the trouble and 


expense | making connection as 
slig] Ss When the as 
sess that the person 
I I pay whether he 
uses e sews ot he 1s more 
like ' ection, that he 
ma . ge to show fo1 
Nash vill nd place of 


But 
S uu 
€ : he arrange 
’ ie nmi 
si h Lit ( mm 
Lee I ~ x its share 
I eT ¢ é Some 
S mmittee 
( il meetll vS 
| ) ; 
a { l i 
I Villing 1 
t ‘ 
- S tion and 
4 Tull ? eT 
( ! s and experien- 


Interest 
upon which 
ipers and spt akers are 
side, 


likely t stee Ol the one 


they will spend time in describing 


common to all 
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kind, the 


other hand, they will omit the new 


work of the and, on 
constructions 
them 


Some i1n- 


oth- 


peculiar 


ideas 01 
because familiar to and so 
presumably to others. 
vestigation of the methods of 
ers and care 1n selecting material 


will prevent either of these disas- 


ree Games The cities of Omaha 


Lincoln, Nebraska, 
the 
one provis- 


tutes Repair of 
Pavement and 


were given new charters by 


legislature last 


which is that no 


paving or repaving oO! a street can 
be done until a large proportion of 


+} nrg yt 


the property owners have signed a 


asking for the work In 
proportion required is 


lifferent in the central portion of 


that in other districts 


In Lineoln, three-fifths of the own- 
rs ol property on the street must 
S19] the p tition The city can 


pa pavement at any time that 
e prop officials decide, the 


st being paid from a fund raised 


rene tax of not more than 

17 1] } 
Lis nnually upol each aol- 
fy he surface of 
any of the wooden block streets 
Lincoln 1s rapidly becoming too 
igh yor travel, and petitions ror 
aVINg are not Irequent The 
dati s [It the pavements are 

sually « crete 


1) is now raised wheth- 

the replacing of the block sur- 
ace by an entire new covering 
would be considered as repairing 
ras repaving Some are desirous 


‘f believing that even if the wooden 


} 


wks are replaced with brick the 
































operation can be classed as repair- 
If it can, the 
the block 


ten years pro- 


ing the pavement. 
city could 


pavements in about 


replace all 


vided no other use was made of the 
repair money and the entire levy 
authorized were made each year 
[t is hardly probable that the courts 
would uphold this construction of 
the law, and the people who desire 
to see the improvement of the city 
go on must go to the next legisla- 
ture for relief. A similar law went 
into effect in Illinois July 1st, and 
is already beginning to be felt. 





Cracking of ( ity Engineers Rose- 
Asphalt. 
opment and 


water, of Omaha, 


Thompson, of Peoria, seem to differ 
the 
reason for the cracking of asphalt 


widely in their opinions of 
Mr. Rosewater has come to the con- 
clusion that the character of thesub- 
soil has much to do with the matter 
f cracks in the surface of the pave- 
ment 

He thinks that if 
is clay and not well drained, the 

the 

pavement, especially of frost, wil 


the subsoil 


action of weather upon the 
] 
i 
be to heave the soil, and crack the 
the 


foundation and 
the subsoil is 


When 
well drained, he does not find this 
Most of the 
Omaha is clay and there are many 
soil 
there are 


Many Oo! 


pavement 
sand and is 


SOll ] 


difficulty. 
cracked pavements there. The 


n Denver is sand and 


few cracked pavements. 


the pavements in the two cities 
have been laid by the same paving 
companies. Mr. Rosewater has 
modified the specifications for 


street construction to include a 





CRACKING OF ASPHALT. 





strip of broken stone along the 
curb line, which is to be nine inches 
deep below the regular concrete 
base. He is reported to be con- 
the 


a foundation 


sidering favorably abandon- 
8 7 


ment of concrete as 
for asphalt pavements, proposing 
to depend upon a greater depth of 
broken stone. It is to be presume d 
that he has made provision fo 
draining the water from thetrenches 
of broken stone. 

One example which Mr. Rose- 
water cites is in Peoria, [1] Here 
the asphalt on the West Bluff, with 


clay subsoil, is cracked, while the 
asphalt down town, with sand sul 
soil, 


Mr Thompson states that his 


is not so seriously cracked 
continued observation of Ve 

pavements leads to avery different 
He finds that the cor 
dition of the asphalt, when laid, is 


conclusion 


of much more importance than the 


nature of the soil beneath the 


crete base lImented 


He has expr | 
upon the variation in the propor- 


tion of asphalt in the pave 


and finds that when the asphalt is 
laid stiff and hard it lacks its 
power of cohesion and cracks 

der extreme cold, as on the Wes 
Bluff A softer mixt “ 


low the variations of temperature 


without cracking, the material 


ing more elastic 


[t is not easy to see the st ps by 
which Mr. Rosewate1 reaches h Ss 
conclusions It is certainly tr 
that a wet subsoil subjected to a 


sufficient degree of cold would 


heave the pavement and break 


both concrete and asphalt. It may, 


therefore, be 


quite necessary to 
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| drainage in 
f the streets are 
i very success- 

ror example, 
rains at the bot- 


: ; 
ed with broken 


vould occur lI 
Or this sort 
‘ : 

l tegrate tne 


for it would 
ckKs on the 
ecular settlement 


wne ground, 


17 
r swelling of 
{ ction Ol 
} + ] 

ira O VDELIEVE 

f 4 
iis Ol thie 

1 
i eve where 
\ i f Ss rrace 
re anything 
1ents for keep 
I 
ng to the SubD- 


I} 
eks shows that 
7 


1 
| ( tuld be con- 


\ such upheay - 


ild break the con- 
IeW ex eptions In 
bsoil there is no 


ess of surface as would 


rht upheavals of 


the concrete. Itis not to be denied 
that there are a few spots which 
ive color toa theory of frost ac- 


t10n, | 


ut they are so few and small 
proportion to the number and 
area of cracked streets which are 
Dey nnd the reach of such frost ac- 
tion, that they can not be used as 
a Dasis [0r a theory that this is the 
eral cause of cracks in asphalt 
streets A street in Indianapolis 
s called to mind which in April 
vas full of cracks and was placed 
the list for repairs In June, 
ter two months of warm weather 
reasonably heavy travel, the 
racks had disappeared entire- 

ind the large r cracks had nearly 


sed One block of a street in 


DD Olt, having no outlet at one 
nd, was observed to be much 

‘ked, while other blocks of the 
same age adjoining were in good 


idition. The end block had no 
ivel upon it; the others had con- 
lerable. There was no visible 
sturbance of the surface in either 
ast [It is believed that a census 
inions of expert observers 
iow that most of them at- 
bute the cracks to stiff mixtures 
1 light travel, with a very few 
eptional instances of heaving 
Trost nquestionably, how- 
the drains provided by Mr 
Rosewater will protect the pave- 
its from any possible detriment- 

al action of the water, not only 
yy draining the water from under 
the pavement, but even more by 
leading off water from outside 


which might otherwise find its 


way under the pavement. 














THE USE OF 


laid 
Columbus, 
that 


Observation of pavements 


on broken stone in 


QO.. and elsewhere, shows 


heaving or unequal settlement has 
more effect upon such construc- 
tions than it has upon pavements 
with concrete foundations Detri- 


mental conditions enter which 
more than offset the slight advan- 
tage of good drainage. It is al 
most always the protection of the 
pavement from outside water whic] 


This is MacAdam’s 


which is applicable hers 


Is needed. 
principle, 
as well as to the road bearing his 
hame 


The Useoft =The unsuccessful attempt 
Water . 


to remove the water meters 


Detroit 


Meters. 


from the system and the 
successful attempt to remove thei 
m the system in pavannah, Va 


much interest 


nave 


given rise to 
ing discussion on the subject Phe 


reasons 


for the proposed chang¢ 


Detroit are discussed in our last 
} 


and in some preceding I] 


basis for the agitation in Sava 


seems to have been that the us: I 


meters tends to restrict the | 
mate use, leading to filth and 1 
series for possible yellow fever 
that meters are inaccurate 
‘charge may be dismissed as 


a matter of detail in manageme! 


The former has been refute S 
often that it is not possible { Sa 
anything new on the subject; but 
there are too few cities with a me- 


] 


ter system to remain entirely sile1 
The fact is that a properly prepared 
schedule of 


rect 


water rates has no ef- 


upon the legitimate use of 


WATER 


METERS 15 


water, but performs only its ofthe 
ol restricting waste 
When charges are made for eac!} 


faucet or other connection § the 


class of houses and te 


poor r 
ment-houses are very likely to have 


but one yard hydrant in common 


use by several families, whose ust 


of water is thereby restricted 


? ’ 


minimum. This is true even whe 


additional charg IS Made 
each additional family 


charge is almost never e 


l 
that for a new hydrant \ mete 
rate whose minimum allows 
liberal amount of water for « 


family, with extra charges whe! 


f ] +} 
than one family has e us 


hore 


] 
of a hydrant, woul 


| pe ab 
ment to put In separate con! 


each apartment, to ge 


the extra charges { 
possible to hold each tenantres} 
SIDI1L¢ lor his own Waste \ 


oe , ; 
allowance tor legitimate is¢ 


en forty oO! nity val lis 
eac! pe SO] 1] Lhe | 
MmimiUuUM Charye ( CS 
such legitimate St il - 
the many « ses ! { | 
i ret i the I i\t | 
© i 
} 1 1) 4 
v\ nel they reaily t IK 
eed it or not It will d 


the inordinate 

} 
f people with similarly const 
minds who eare for nothing 


the fact that they have 


for the unlimited use of wat 


S vill Let it ru whet re ¢ 
' ana ; 
I not and orf leakage 


broken pipes and defective 
for the repair of which mon 


must be paid, while under the 
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leaking water need 


— 


have had 


€ ople 


must be as free 


restriction of its 


1) of a (God-given 
at the bottom of 


any of the De- 


Iree water Che 


plication of the 


ses of manufac- 


n by the Detroit 


istice to the law- 


tizen, mindful 


| the demand 
persons ! the 
eeasair? Al- 
es | r ut 
oet watel 


vell and ecar- 


tank by hand 


| powel » serve 
here is no con- 
1] 
ne ~ uid not 
] | 
Sf swell aS in 


neighbor, except as an act of char- 
ity or friendliness, especially when 
that neighbor is wantonly wasting 
the water it costs so much to bring 
to him. A system of charges by 
which each householder will pay 
his own bill for water-carriage, is 
therefore demanded, the minimum 
-harge being so regulated as not to 
water. 


restrict legitimate use of 


The demand for such a system is 


wing from year to year, not- 


withstanding an oceasional buack- 
ward step in some locality 


a here 1s some prospect 
Tunnel that the tunnel from New 


York to New 


Hudson river, will be 


ler the 


Jersey, un 
completed. 
The tunnel was started about twen- 
ars ago, and has had two 

ds of inactivity on ac- 
unt of failures to raise sufficient 
funds. The projector was D. C. 
Haskin, who was responsible for 
ost of the ideas embodied in the 
royect. The forms of the tunnel 
rs andthe methods of driving 
lave been Chanve d sé veral time S 


yne very serious accident has 


} T+ | cook : 
happened [It has been lying idle 


About 


1 100 feet of one of the two parallel 


ow for about four years. 


nels have been built, and a small 
on of the other. About 1,400 

feet of the first tunnel remain to be 
ympleted This tunnel has cost 
$4 000.000. and will cost about 


A new lot of En- 


sp capital has been interested in 


£1. QO0.000 more. 


and will probably push it to 


completion 
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NEXT MEETING OF AMERICAN SO Stree paving wer 
. CIETY OF MUNICIPAL IMPROVE r works wate! 
MENTS i 
Che fourth annual meeting of the Amer y nn t | gis] 
Si ty of Municipal Improvement Ww 3 a le 
eld in Nashville, Oct. 5, ¢ i and §& r 
rogram has not yet been arranged, but Se 
ry Fulton writes that e hone; 
I ay in time for publicatior m the 


Municipal Engineering ind 1} 


6 is given tnat number I rr 








E.B.GUTHRIE 
First Vice-President A.S. M.1 
tt ~ ’ 
Be 
AUG. HERRMANN, 
President American Society of Municip: 
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WwW 
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| ons wl Secretary A.S. M.I 
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d pre nte S 
mportant mul quest I 
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M Am. Soc. C. E William E. Harkins has been elected street 
Milwaul Wi ind Ch nd road commissioner to succeed R. R 











S I ngineer and Hagaman at New: Brunswick, N. J 
i Water C« James L. Douglas has been elected a mem- 
ppointed con f the board of public works to succeed 
I G. |] Eeppihien resigned, at Reading, Pa. 
w W I D. Met rh has beer ippointed res- 
I o take charge of the water 
pe 1 sewerage Systems at Spokane, 
| xX 
Herbert Snow, city engineer at Brock- 
rtn Mass Ss bee ointed sewerage 
sione! l I i term of 
I Doug resigned 
ce J. Hubba borough 
I ee x I 
Georg McElhinr has been appointed su- 
t Ww W Ks at E nsville, 
r. BI beer ippointed pro- 
f g ring th State Col- 
1 \ K I Lexingtor K 
\ ( I be | ed the 
4 LD ( i t 
m |! ( W I ed on 
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Mr I sistant 
( S ected chair 
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of sufficient size to receive the width of one 
of these rolls may be packed, leaving a 
depression to be filled and again packed by 
subsequent rolling, and a level of uniform 
density secured 

The conditions are fully met by the Key 
stone roller, and we claim advantages in 
the following points A roller of small di 


ameter has a tendency to push materia] 


head of it, while a roller of large diam 
ter will ride over and crush dowr ind if 
two large narrow rolls are good to hunt 
out soft spots, three are better A ten-ton 


steam roller has but little variable condi- 
tion WW weight and i the prep 


road bases while yet soft and irregular 


hard to handle, while our roller } 
frame and rolls alone but little over 13.0% 
pounds weight and can be used ir 
material to secure uniform der t i 
lling Then weight plates may be added 
to each roll, 800, 1,600 or 2.400 pound ir 
idding to the entire roller 7,200 pound 
bring the total weight of the roller over 
tons A ten-ton roller or i level and ur 
formly dense roadway would require I 
more team than a six nd one-half-t ! 
er oI oft mater \ ir roller n 
t ned around very hort and |} bral 

r se on hillside nd ng “ 

rtic Strain in the horse kK Ww 

minated the faul he nel ! 

er ind acknowledge rie riy 

teamer 


KEYSTONE CRUSHER & ROLLER « 





TRADE NOTES 
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s new n near ( t O 
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‘ \ a ae , } 
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ro * I Bridgew \ 
I Rockland Lake Trap Rock ¢ i | 


rry trap rock by Wilson B. |] 
J F. Conklin, Haverstraw, N. ¥ 
The Newark Construction ¢ N 


J s been incorporated 1 W nm H 
( re I st Orange N J James W I ] 


fforts are being made at Akror O 

rding to press reports, to reorganize t 
old Union Sewer Pipe Co which former 

ntrolled the entire sewer pipe output 
Summit county ind that the National Sew 


. 
er Pipe Co. of Barberton, which has always 


refused heretofore to enter the pool has 


now agreed to enter into it 
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macadamizing progresses, however, and 
there is an opportunity of judging of what 
the appearance of the street will be when 
finished, prejudice is giving way and the 
property-owners have begun to make the 
boulevards in front of their homes conform 
to the new grades and are sodding or plant- 
ing grass seed. The Winona Construction 
Co. has the contract for macadamizing the 
street for a distance of twelve blocks 

New York, N. Y.—(Special.)—The final 
estimate for 1897 of the City of New York 
amounts to $49,486,297.17 and the appropria- 
tions ta several of the departments is 
follows: Department of public works, $3 , 
555.66, including for repairs and renewals 


of pavements and regrading $300,000, and for 











repaving streets and avenues »,000; de 
partment of public parks, $1,333,125; depart 
ment of street cleaning, $2,999,002.40, item 
ized as follows: Administration, $210,000 
sweeping $1,361,129; carting $897,833 final 


disposition of material, including cremation 
ind utilization, $375,000: rents and contin 
gencies, $104,340; removal of snow and ic 
$40,000; new stock plant, $10,000 

Detroit, Mich.—Commissioner Moreland of 
the board of public works is in receipt of 
letter from City Surveyor Spencer Harty « 
Dublin Ireland, in which he says: “The 
various kinds of pavements used on our 
streets and thoroughfares consist of square 
set wood, asphalt and macadam. The most 
durable is well as the most sanitary, are 
square set and asphalt. The cost of the dif- 
ferent pavements is as follows Square set 
12s per vard: wood, 12s; asphalt, 11s; m 
dam, 4s per yard for new and Is 9d for re 
pairs. The price of cement is given at 36s 
per ton; gravel, 4s per ton isphalt is per 
ton, and bitumen, £10.”’ 

Detroit, Mich.—The board has decidéd t 
request Health Officer Duffield to make ar 
inalysis of all asphalt as it arrives in the 
city, and to accept Commissioner McVicar's 
specifications for artificial stone sidewalks 
which requires contractors to put up bonds 
in the board of public works office, guar 
teeing any sidewalk that they may | 
last at ieast five years 


¢ 
i 


CONTRACTS TO BE LET 

Findlay O.—Bids will be received unti 
Sept. 2 for constructing sidewalks 

New London, Conn.—Bids will be received 
until Sept. 4 for improving Ocean aven 
ge Crandall, city surveyor. 

Spencer, Ind.—Sealed bids will be received 
intil Sept. 10 for constructing pike roads 
Joseph B. Wookman, county auditor 
Madisonville O Bids are asked 


Geor 





Sept { for macadamizing Central and 
Bramble avenues Bennett Carter Village 
clerk 

Bryant la Sealed bids will be received 


intil Sept. 6 for macadamizing certai 
roads. George J. Ingwerson, township clerk. 

Cleveland, O.—Bids are asked until Sept 
2 for paving a pertion of Woodland court 
with brick. George R. Warden director 
public works. 

Mason City, Ia.—Bids will be received un 
til Sept. 4 for brick paving on concrete, with 
cement grout filler. 

Vernon, Conn.—Sealed proposals will be 
received until Sept. 4 for macadamizing 
section of Talcottville road. 

Darby, Pa.—Bids are asked until Sept. 4 
for macadamizing Pine street, and for 
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granite block paving on Main street. C. E 
Drewes, chairman highway committee 

Kewaunee, Wis.—Sealed proposals will be 
received until Sept. 7 for improving Mil- 
waukee street, from Ellis to Center street 
John Poser, city engineer. 

Tuscumbia, Ala.—According to press re- 
ports bids will probably be asked until 
Sept. 4 for the construction of additional 
macadam roads for Colbert county 

St Paul, Minn.—Sealed bids will be re- 
ceived until Sept. 2 for repaving with ma- 
cadam and brick Hill and Washington 
streets. John Copeland, president board of 
public works 
Spokane Wash.—Mayor Olmstead signed 
the ordinance providing for brick paving 
on Howard street Aug 16 and bid wiil 
probably be asked in September for the 
work 

Mansfield, O.—Sealed proposals wi 
ceived until Sept. 4 for improving Park 
avenue, from Brinkerhoff avenue to 8 
mean-Heineman Park, and Plumb alley, from 
Main to Diamond street KF. H. Remy 
clerk 

Denver, Col Bids will be received 
Sept. 14, for paving and curbing Colfax ve 
nue to Welton § street W elton treet 
Twentieth and Cheyenne street; Colfax 
nue, from Broadway to Evans street 


Cleveland place and Upper Seventeent! 
street Board of public works 
Cincinnati, O.—Sealed proposals w e re 


ceived until Sept. 7 for paving with brick 
ind curbing Winslow avenue, from Crow! 
Oak; until Sept. 8, for paving Carrie str 
with brick; until Sept. 15, for macadan 
Highland avenue Aug. Herrmann, pre 
board of administratior 


Irvington, Ind.—Sealed proposals w 
received until Sept. 7 for paving wit t 
the sidewalk on the east side of Ritter 
nue Bids will be received until S« r 
a cement sidewalk in Grand avenue fron 
Irving to Beechwood avenue, and Map 
nue from Washington street to 
feet southwest. W. C. Smith, tow 

CONTRACTS AWARDED 

Davenport la Louis Neuman! "\ 

varded contracts Aug. 16 for n 

gz two roads 

Wauwatosa, Wis he I 

idamizing Vliet street was awarded \ 
S. Mangold at SS cents a cubic 

Pembrook, Pa.—The contract for grading 
ind improving Main street has bee WV 

Joseph Bomgardner for $4,404 

Marion, O.—The contract for n dan 
ng Bellefontaine avenue wa wal ‘ 


10 to J. H. Dwyer for $7,182.20 
Middletown, Con McDonald & H 
sey were awarded the contract Aug 


macamadizing the Durham turnpike t os 
cents a lineal foot 
Freedom, Pa.—The contract for } 
mile f brick paving Was awarded t Dag 
& McKinney of Canton, O., Aug. 4 for $15,729 
tochester, N. Y The nti ng 
Lake View Park with Hayden block w 
iwarded to H B Hooker Aug 6 f $14 
by ) 


Troy, N. Y¥ Casey & Cavanaug)l 
the contract f iving Eight treet, fron 
Hoosick to N. Adams street, with ¢ 
brick for $6,523 

Cleveland 2) The contract I } ving 
Hickox street has been awarded to. the 
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IMPROVEMENT AND 


ing, curbing and cement walks, Sheldon 
street, City Construction Co., $1.49; cement 
walks, Nineteenth street, Indiana Improve- 
ment Co., $1.07; Washington street, Browder 
& Shover, 66 cents; Meridian street, Vermont 
to St. Clair, City Construction Co., $1.06; St 
Clair to Pratt, Capitol Paving and Con 
struction Co., 81 cents; Pratt to St. Joseph, 
City Construction Co., 95 cents; St. Joseph to 
Sixteenth, Capitol Construction (o., $1.06: 
Sj 

and Construction Co., 80 cents. 

Camden, N. J.—Bids were received 
Aug. 16, for 91,320 square yards of paving 
Aaron Ward presented the lowest bid on all 
the streets for sheet asphalt by 28 cents 
where a 15-year guarantee was required 
with the exception of one street on which 
he was the lowest bidder by five cents 
Richardson & Ross of Philadelphia present- 
ed the lowest bid on a ten-year guarantees 
being 8 cents lower than Aaron Ward, and 
this firm was also the lowest on a 5-year 
guarantee B. F. Sweeten & Son was the 
lowest bidder for Belgian block paving on 
all streets The bids received were as fol 
lows: Richardson & Ross—Trinidad land 
asphalt, 5 years, $1.50 a square yard; 10 
years, $1.69; 15 years, $2.50; Belgian block 
$1.98; vitrified brick, $1.60. Pennsylvania 
Asphalt Paving Co. sermudez asphalt 
years, $1.70; 10 years, $1.90; 15 years, $2.75 
brick, $1.92. Alcatraz Paving Co.—Califor- 
nia asphalt, 5 years, $1.73; ten years, $1.78 
15 years, $2.48; Belgian block, $2.63: brick 
$1.53. Vuleanite Paving Co.—No. 1 Trinidad 
Lake asphalt, 5 years, $2.10; 10 years, $2.20 
15 vears, $2.80; No. 2 land asphalt, $1.56; No 

vulcanized asphaltum, 5 years, $1.51 10 
years, $1.80; 15 years, $2.50; Belgian block 
$2.80; brick, $1.90. W. S. P. Shields—Siciliar 
asphalt, 244 inches, 5 years, $1.55; 10 years 
$2.83; 15 years, $3.23; compressed asphalt, 2 
inches, 5 years, $2.30; 10 years, $2.58; 15 vears 





$2.98 selgian block $2.5244; brick, $1.67 
Michael O’Rourke—Asphalt, 5 years, $2.25 
10 years, $2.60; 15 years, $3; Belgian block 
$2.09; brick, $1.80. Aaron Ward—Asphalt 
years $1.55; 10 years, $1.77: 15 vears 
$2.27; Belgian block, $1.91; brick, $1.41. The 
prices were submitted on all the streets but 
Cooper, which was as follows: 5 years, $1.7 
10 years, $1.99; 15 years, $2.45; Belgian block 
$2.09; brick, $1.71. Ruch & Verhan—Belgian 
block, $2.27. B. F. Sweeten & Son—Belgian 
lock, $1.86. Action on these bids was 
ferred until Aug. 23. The contract for pa‘ 
ing Second street, from Erie to Burns, w 
3elgian block, was iwarded to B I” 
Sweeten & Son at $1.10 


CONTEMPLATED WORK. 


Ashland, O.—Brick paving is contemp 
for Main street next year. 

Lincoln, Neb.—Commissioner Miller 
favor of repaving with asphalt 

Elkhart, Ind.—The property-owners hay 
petitioned for the paving of Division street 
Independence Mo.—An__ ordinance was 
passed Aug. 17 for macadamizing S. Noland 
street 

St Louis, Mo.—Ordinances were recom 
mended Aug. 17 for improving nine new 
streets 

Orleans, Ind.—Orleans township voted Aug 
10 to build twenty-nine miles of ma 
cadamized roads. 

St. Joseph, Mo.—Asphalt paving is pro 





CONTRACTING NEWS. 


ixteenth to Twenty-first, Capitol Paving 


posed for N. Third street from Jule to 
Franklin street. 

Monroe, O.—The question of paving two 
streets is being agitated, according to press 
reports. 

Omaha Neb.—Final ordinances were 
passed Aug. 18 for repairing S. Sixteenth 
street, from California to Cumming 

Riverton, Pa.—An ordinance for the im 
provement of the streets will probably be 
passed before the first of December 

New Rochelle, N. Y.—The question of ex 
pending $25,000 for improving the streets | 
been favorably voted on 
Sedalia, Mo.—An ordinance has been ] ed 
for paving Kentucky avenue, from Seventh 
to Broadway, with vitrified brick 

Rochester, N Y.—Ordinance were 


duced in the common council Aug S for a 
isphalt or Medina block pavement n N 
Main street 

Columbus, Ind.-—The city coun | ed 
an ordinance Aug. 19 for repay \\ ! 


ington street and several cross streets wit 
isphalt 

Des Moines la A resolution |} | 
passed for paving Twelfth treet rom 
Voodlawn avenue to High stre 
fied brick on concrete 
Allentown, Pa.—An ordinance 


troduced increasing the bonded debt of the 
city $30,000 to lay sewers pave I 
street ec. 

Paterson, N. J Asphalt paving i pr 
posed for Colt, Hamilton, Ellison, Van H 
ten Church and Broadway street nd 


Belgian block for Market street 
Nashville, Tenn.—A petition has 
sented to the city council requesting tl 
Lamar street, from Grand avenue t | 
hill avenue, be macadamized 
Middietown, O.—An ordinance was ]} 
Aug. ®, for paving Third street, from 


Miami river to Clinton street, with vit 
brick 

Camden, N. J (Special.)—A_ petiti } 
been presented to the city council asking t 


have Market street, from Delaware 
to Federal street, paved with asphalt 
Mattoon, Ill.—(Special.)—A. C. Loom 
engineer, says a petition is being cil 
imong the property owners in Essex 
for about a mile of asphalt paving 
Denver, Colo.—The Board of Public Work 
ipproved a petition from the propert “ 
ers, Aug. 17, for grading, paving a 
Sixteenth street, from Wazee to Wew 


Detroit, Mich The Board of Publi Work 
ind the Boara of Health recommended 
Aug. 16, that the council order number 
illeys paved with asphalt and brick or 
crete 

Rochester, N Y The property whet! 
have petitioned for an asphalt p en t 


Court street, between St. Paul nd ¢ 
nstead of Medina block, for wl 
nance has been adopted 

Los Angeles, Cal.—The propert 
Figuerda street between Sixth nd P 


are in favor of improving the street | n 
ing a 4-foot asphalt gutter on eact de W 


cement gravel between 

Westport, Mo.—Ordinances were p ed 
Aug. 16, for asphalt paving on Thirty-second 
ind McGee streets A resolution was 
ed for paving Sprinfigeld avenue, from M 
to Holmes street, with asphalt 

Newark, N. J.—Notice of intention has 
been published for the proposed paving, with 
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d a 1l%e-inch asphalt on top will cose $2.50 Sa Antonio, Tex 
1 lineal foot, or $2.25 a square yard; total Wvycehetzki advocates a 
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AWARDED. pij sewer, Johr d Schneider, $1.29 a 


f t 


oot 12-inch pipe sewer, 

ist Turner 7% nts a lineal foot. 

Kane Wash Fi & Conlon secured 

ntract Aug 7, for the construction of 
irth and Fifth avenues 
r $5,300 


D. Howe 


con- 

ewer along Jack Run, 
' l to the Ohioriver, 
Prosser for 

t ts for 


con- 
main 
Henry 


inholes, 


xtending 

Oakwood 

n award- 

mes Heath 
ting a 


treets, 


per bar 


- 


eived 


- 


Se wel 
f 24-inch 

four catch basins, earth 
The bids, which num 
follows Ee. McManus 
Curtiss & Carpenter 
McCormack Steam 

















Heating company, $7,102; L. O’Brien, New 
Haven, $6.695.50; F. T. Joy & Co., Spring- 
field, Mass., $6.671.50; F. A. Caldwell, New 
Britain, $6,260.25; T. F. Maher, New Haven, 
$6,005.01; J. Redmond & Co., $5,944.75; J. A. 
Doolittle & Co., New Haven, $5,879.25; 
Strauss Bros., $5,510.00. The awarding of the 
contract Was postponed two weeks. 





CONTEMPLATED WORK. 


Kewanee, Ill.—A sewerag system is con- 
templated 

Milton, Pa.—The 
age system is contemplated 

Ithaca, Mich.—The construction of a sew 
erage system is contemplated 
Aitken, Minn.—The question of 
construction is being agitated. 

Lakewood, N. Y.—The question of sewer 
age is being agitated by tne citizens 
Macon, Mo The construction of an ade 
quate sewerage system is contemplate 

Westfield, N. Y.—The question of cor 


structing a sewerage system is under discus 


construction of i Sewel 


s10n 
Owosso, Mich.—About 3,00 feet of the sew 
erage system will be constructed this fall 
Lockland, O.—The question of constructing 
i Sewerage system is under discussion 
Webster City, la.—The 
contemplated by the 


constructor ola 


sewerage system is 
council 

Mobile, Ala.—The city voted in favor of 
municipal ownership of water works and 
sewers Aug. 2 
Altoona Pa 
authorizing the 
numerous streets. 

Palo Alto, Cal.—Plans and estimates for 
ibmitted | the 


Ordinances have been passed 


construction of sewers il 


sewerage system have been s 

engineer. 
Macomb, Ill 
providing for the construction of about 


Ordinances have 


eet of sewers 


(Chico, Cal.—The question of construc 
ewerage system is being discussed |} he 

I rd of trust°es 

Cle nd, O.—Sewers are contemplated I 

P nt, China, Valley, Finney and M 


Park streets and Woodland Hills aver 
Pa 
the constructior 


Butler Rose 


Ordinences were pa 












sewe 








I 


streets is contemplated 






Emeryville, Cal Bonds will be issu 
the construction of a complete sewerage sys 
tem, according to press reports 

Winooski, Vt A special meeting w he 
Aug. 17 to act upon the 
committee for the proposed sewerage system 


report f the ewe! 


St Albans, Vt The sewer commi 
recommends the construction of storm sew 
ers t an estimated cost of $11.392 


Iron Mountain. Mich A lateral sewer w 
be built in B street, from Madison street to 
Stephenson avenue. James D. Cudliy ( 


clerk 









Huntington, W. Va.—(Special.)—Johr H 
Sanborn, city engineer, says 5,000 lineal feet 
of 12-inch pipe sewers will be built at once 

Windsor Locks, Conn 
age system for this place 
completed by EF. W. Shedd, Providence, R. I 

Georgetown, Del.—The town council has 
decided to engage a competent engineer t 


Plans for a sewer! 
have about beer 





ascertain the cost of 
svstem 
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a complete 
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sewerage 


Baltimore, Md.—The final report of the 
sewage commission will not be issued until 
ibout the middle or latter part of Septem 
ber 

Franklin, N. H.—J. W Dresser of the 
board f health has recommended it GOO 
feet of sewers be laid on Elm avenue nd 
Pine street 

South Orange, N. J.—The ordinance pro 
viding for the construction of an outle wer 
to tidewater Was passed on its lirst re I 
Aug. 2 
St. Paul, Minn.—The board of iblic 
works postponed action Aug. 12 on t pro 
posed sewer for Conway street, from Forest 
to Cypress, for one month 
Maquoketa la.—(Special.)—Plar I ‘ 
been prepared for a complete sewerag 
tem by the Iowa Engineering Co., Clint 
la ind bids will soon be asked 
Shelby, O.—The sewer commissior n 
report submitted to the mayor and inci 
Aug. 19, favor a sewerage system m I 
to the system at Oberlin, O 
Taunton, Mass.—The mayor and |}! rd of 
ildermen have idopted the order ppro 
priating $83,500 for the constructior the 


filtration bed 


laying pipe 


ommittee 


sewage 
Fairburg Ill.—The city council re 
nstructed the street and alley 

to engage an expert engineer! to n 
survey of the routes for the pro] ¢ 
sewel 

Coxsackie N y The plar for tl 
osed sewerage Svstem will be n 
bout Sept l Correspondence 

with manufacturers of ewer n I 
supplies 

Stratford, Ont The report t 
ommittee recommending ew 
posal system, has been adopted 

mor! ouncil and the city enginee 
instructed to prepare plans 

Sout! Portland Me A pe 
meeting was held recent 

juestion of appropriating sufficier 
to build sewers. The sum of $ ’ 
bee! isked to build sewers err 





re a 

Mattoor 11] (Spe 

t engineer, say the 
ommittee have ordere 


herun at onc 
Newport News, \ 
sior consisting of tl 
Mayor 
Alsop, city engineer, v 
ippropriation of $1,000 
fray the expenses 


cit council 


Pawtucket, R. I Re 
Aug ll appropriating 
struction of a 
$2.00) for lowering the 
avenue Petitions for 
Lafayette, Carnation 
and Mary streets and 
referred. 
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received until Sept. 11 for a reservoir, hy- 
lrants, valves and _ specials. Wm. Kipp, 
retary. 

Elizabeth City, N. C.—Bids will be re- 
eived until Sept. 6 for the purchase of a 
inchise for water works for this place. 

( C. Pool, mayor. 

Chicago, Ill.—Sealed proposals will be re- 
ed until Sept. 5 for furnishing a 14 

00,000 gallon pumping engine at the Eighty 
xth street pumping station. L. E. McGann 
ommissioner public works. 

Baltimore, Md.—Sealed proposals will be 
eived until Sept. 4 for the erection and 
mpletion of the superstructure of the 

Mount Royal pumping station. T. J. Hay- 
r chairman engineers’ committee 








CONTRACTS AWARDED. 


Kaukauna, Wis.—The franchise for a 
water works system has been granted to 
Reese & Breier. The system will cost 
e75, O00 

Hamilton, O.—R. N. Andrews has been 
warded the contract for putting in the 
water pipes at West Alexandria for $12,000. 

Greensburg, Pa.—The contract for con- 
tructing the reservoir at Wolf Springs has 
een awerded to Owen Murphy, of Mt 
Pleasant, Pa. 

Munising, Mich.—The contract for the con- 
truction of the water works plant has 
een awarded to the Saw-Kendall Engin- 
eering Co., Toledo, O. 

Oxford, N. ¥.—The contract for construc 

the water works plant was awarded 

Aug 13, to M. B. sirdseye & Son, of Fay- 
ttevill N. Y for $20,634.35 

H na Mont.—The Helena Consolidated 
Water Co. has accepted the offer of the city 

ra five-year contract, at $18,000 a year, t 

ted from Aug. 1, 1897 

Bostor Mass.—The contract for taying 
water pipe in Section 19 was awarded Aug 

o E. W. Everson & Co., for $34,269, and 

Section 23, Bruno & Skidmore, for $8,453.50 

Stanley Wis.—Stevens & Vincent, Chi 
ewa Falls, Wis., secured the contract Aug 


19 for laying about 2,800 feet of 16 and 4-inc! 
ist iron pipe, with special castings, et for 
. TR5 
Oweg' N. Y.—(Special.)—L. J. Richard 
Owego, N. Y., has been awarded 


ract for laying a 12-inch pipe line f 
Midland Water Co., from Metucher 
Woodbridge, and from there to Carteret 
N. J i distance of eight miles 
Rhinelander Wis.—The contract Ww 
warded Aug. 21 to J. E. Jackson of 
Sanitary Construction Co., Green Bay, W 
r laying 2,100 feet of 6-inch water m 
4 cents a foot. 
Ft. Myer, Va.—The contract for the x 
1 of the water supply system for Ft 
Myer and Arlington Cemetery, Va., has 
been awarded to the Washington Const! 
on Co., Washington, D. C., for $4,875 
Canton, Ill.—(Special.)—Geo. W. Chandler 
ty engineer, says the contract for con 
structing complete the Astoria, [Ill water 
works plant was awarded to the Phoenix 
Construction Co. of Chicago, they being the 
lowest bidders, for the sum of $12,117. 
Buffalo, N. Y.—The Lake Erie Engineer- 
ing Works of this city presented the lowest 
bid, Aug. 18, for constructing a high-class 
pumping engine at $64,250. The other bids 
were: Lake Erie Engineering Works, $64, 


20; Groshon High Duty Pumping Engine 





Co of New York, $92,000; Holly Man 


ifacturing Co. of Lockport, steam $82,500 


and for a horizontal triplex power pum, 
$47,500; Henry R. Worthington, under s} 
fication A, $77,800, and under specifica nB 


$99,500. 
Harrisburg, Pa (Special.)—The board of 


water commissioners received the following 





bids for laying new influent pipes in the Su 








quehanna river, viz James Naler $7,945 
Lynch & MeNiff, $8,000: Ward & Stucker 
$4,500 Henry Opperman $3,242 tienry 
Schlayer The contract was awarded 
t the lowest bidder. Work will be com 
menced immediately under the supervision of 
City Engineer Cowden, and the job w I 


nished in about a month. This work wi 
be done in depth of water varying from 
six feet, at low water stage in rive! The 
pipes will be extended out in the stream se\ 
eral hundred feet further than heretofore I 
er to avoid the sewage emptying into the 
river above the pumping station and also t 
re water from a point in the river le 
vond the coal culm line The slightest 1 
the river carries with it vast quantities <« 
ilm, washed down from the coal 
regions up the Susquehanna, which poll 
stream about one-third of its width, ex 
cutward from the Harrisburs 





ll along from the mines to the ba rh 
lin water is decidedly black ‘ nd 
While physicians have declared 
he ! s proved source of gr ? 
ce to the citizer d i I | 
t roposed x te ! f é 


I I »t it Br int t I nt ry 
Watervill Mint A ste bridg M 
pul ( replac the rest } 
tow} 
St. Lo Mo.—Bids ar sked ur s 
r the construction « neret 
Forest } rk 
Colfax, Wash Bids are ked ul S 
building three forty-foot bridge J 


unty auditor 


Saginaw Mich A new bridge wi 
t t Court street ad the G 
enue bridge will be rebuilt 


Dwight 1ll.—A petition has beer 
ted for an iron bridge on Mazor 
ss the Gooseberry 

Clinton, Ind.—The citizens ire tak 
ctive steps toward securing a new bri 
over the Wabash. 

Madison, Ky.—The constructior 
foot iron truss bridge is contempla - 
Bacor chairman committee. 

Middletown, O.—The_ contract for 
bridge over the Miami river has _ bee 
iwarded to Joseph Guillaume for $9,760 

Idaho City, Idaho—Bids are wanted 
Sept. 13 for constructing a bridge 
Schafer creek. W. F. Connaughton, clerk 

Duluth, Minn.—Plans and estimates w 
be prepared for two bridges at the We 
End by the city engineer. 
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VI ‘ nterested 

fami la—Cit Engineer Barrow 

lecided ft recommend t councils 

¢ f neinerator to burn the ru 

et If purchased it will be placed 

sewage disposal works at the foot 

T 5 | T le 

Minneapolis, Minn.—Sealed proposals wll 
ecelve nt Sept 10 for the collection 
dispositior if garbage dead animals 











ashes 
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etc. I 
yr collectively 
Paterson, N 
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$15,000. 
Newark, 
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ormed in this 


oil and offal 
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sids be made separately 
Lydiard, city clerk. 

Passaic Sanitary Co. 
inized and wil! make an effort 
five-year contract for dispos- 
rbage in this city, and if suc- 
tting the contract will build 
an estimated cost 


may 
. a 
. J.—The 


at 


J.—A company is being 
s city to convert sewage, night 
of all kinds, including street 
ammonia and other chemi- 
by a new process that has 


G. G. Pridham of this 


After an experimen 


ter for street sprinkling it has 
hat the streets do not require 
often as when fresh water is 
e salt dirt dries in a hard cake 


readily become pulverized int 





Sealed proposals will be re 
Sept. 3. for furnishing all 
Ss, teams, machinery, tools, im 
remove all garbage shes and 
the streets, alleys and public 
period of five years, commenc- 
I8S98. Cash or certified check 
McGann, Comr. Pub. Wks 
Va.—Bids were received Aug 


icting a crematory, follows 


as 


J O'Day, Washington, D. C., $2,329; W 
M. Crilly, Chicago, II1l., $2,180; R. W. Darby 
Was gton, D. C., $2,261; Washington Con 
n Co Washington, D. C $4,688 

\ F. Walling, Washington, D. C., $1,691 
! ree I] Assistant Health Commis 

r Reilly proposes the construction of 
steel box inside the chimney of each 
the ity’s pumping and electric light 
wel itions, so that the garbage now 
ken to the dumps may be placed thereir 
i dried | the waste heat and fitted for 

| under the boilers 

( é d, O.—Bids were received July 30 
rt \ riy collection, removal and de 
tior f the garbage and night soil of 

s t for five and ten-year periods re 
vel is follows: S N W attersor 


$115,000 and $120,000; Newburg Fertilizer Co., 


$104,940 nd $106,940; Buckeye Refuse Co 

$106,000 and $112,000; <A A. Dittrick, $135,00( 
d $123,000 M F. Bramley $126,000 and 
1 OM 


} 
Ssage in OI 
f $140,000 b 

t 
ty Engines 
wing up 


several 


to be owned 


Wis A special committee of 
decided to recommend 
providing for the issue 
disposal] 
the city 


favor of 





las 





dinance 
garbage 
ind operated by 
r Benzenberg in 
specifications which 
systems to be combinse 


onds for a 


is 
would re 


d. ther 


nviting competition 
( lat O.—After an experiment of a 
! if leaving a dry strip down the 
if asphalt streets and on each side 
f granite and brick streets, for the purposs 
f lopting whichever worked to the best 
ivantage, the board of administration has 
changed the regulations so as to provide for 


ar. 


he middle 
TOO LATE 


Flin 


t, Mich 
Saginaw 


in 


strip from 


four to six feet wide down 


of every street sprinkled. 
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.—A sewer will be constructed 


street. 
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Lake Bluff, Ill.—The construction of a 
sewerage system is contemplated. 
Macon, The necessary machinery for 


Ga 


the new pumping station will be ordered at 
Once 

Collingwood, Ont.—This town contemplate 
the construction of a sewerage system 


Webster City, Ila.—The construction of a 
sewerage system, at a cost of $25,000, is cor 
templated 

Shawville Que The purchase of a 1 
machine is contemplated, according to press 
reports 

Oakland, Cal.—The construction of a bridg 
yvver the harbor, at Webster street, i 
templated 

Lyons, la.—The contract for constructing 


sewers has been awarded to W 





( of this city 
St Josep! Mich.—The construction of 
at one mile of pipe ewers I rm 
l Bb. PrP. W 
Bids are sked I Sel 
he Fifth vard L, \ 
Gueringer, Cy. Engr 
McHenry, Ill.—The contract for cons t 


works has been aw 
for $21,662 
Idah¢ Bids 


ing water 
Keith & Ce 
Moscow 


are i 


14 for constructing a bridge across the I 
u river, near Princeton 
Madisonvill O.—Bids will be received un 
til Sept. 4 for macadamizing C ral n 
Bramble avenues Bennett Carter Vil. Clk 


ye, Minn.—An engineer will be er 


gaged to draw plans and specifications for 
the proposed water works systen 

Madera, Cal Bids will be received nt 
Sept. 7 for constructing a bridg er the 





river Cc. « BB 
The bi 


Fresno 


th 





Pittsburg, Pa Bo & Flint 
Ww iccepted for improving the fir re 
miles of he Verona road Their bid wa 

Raleig! N. ¢ The quest f 
¢ mia 5 Ner y } y is fry n y 
’ s will be voted on Sept Ww. M 
Russ, mayor 

Joseph, M Bids will be receive 

Sept for grading the Garrettst Q 
nd two hills south of 7 s T} Ste 

ker, Co. Surv 

Summerville Ga.—Sealed proposals WwW 

r ived until Sept. 14 for nstr ting 

ewerage and water works ystem I I 


tendant 


il Sept ) for moroving Whit ver 
nd Twer nd First street J 
Watts J erk 
C} gt Ill.—Sealed ! sals wi be r 
ved ntil Sept 23 for onstructing ne 
re ! ulver W. L. Marshall, Ma 
r Engr 
Grand Rapids, Mich The ntract for in 
proving Bates street, from East t Fuller 
with gravel has been awarded to Sulliv 
& Higgins for $7,383. 


Minneapolis, Minn.—About 
sewers will be constructed in 
of $330,297, according to City 
estimates. 
Ind. 


62,800 feet 
1898 at a cost 

Engineer C 

len’s 


Indianapolis An appropri 


$12,000 has been made by the 
used for bridge constructior a ae ae 
Cy. Engr. 

Troy, N Y.—The contract for paving 


Ninth street, from Middleburgh to Hoosick 
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received until Sept. 4 for the improvement of 
the wasteway at Kenmere, in the town of 
Berlin, consisting of rubble masonry, cement 


paving, concrete, etc. G. W. Miller, Supt. 
Ww. W. 

Kansas City, Mo.—A resolution has been 
adopted for paving Troost avenue, from 
Nineteenth to Twentieth street, with a com- 
bination of asphalt and brick, the surface 
on each side of the car tracks to be paved 


with five feet of brick and the remainder 


with asphalt. 

Quincy, Ill.—The F. W. Menke Stone Co 
was awarded the contract Aug. 21 for pav- 
ing with novaculite Eighteenth street, from 
Jersey to State street, at 72 cents for paving, 
32 cents for guttering and 36 cents for curb 
ing. Bids were received the same day fo! 
paving York street with novaculite, but 
were rejected and new bids will be received 

Omaha, Neb.—The Grant Paving Co. was 


repaving W. 
9-10 


bidder, Aug. 20, for 
street with asphaltum, at $1.44 


the lowest 
Farnam 


square yard, class C, under a five-year 
guarantee, The lowest bid on brick, pre- 
sented by the Omaha Brick and Construc- 


tion Co., at $1.07, and on stone by Hugh 
Murphy, $1.49 a square yard. The contract 
will probably be awarded to the Grant Pav- 


ing oO, 
Bloomington 
ing sections of highway in 
awarded as_ follows: Harrods 
and Smithville road, Campbell & Don 
ald $20,172; Stinesville and sloomington 
oad, Blevins & Steele 


Ind.—Contracts for construct 
Monroe county 


have been 





I $3,690; Elletsville and 
Worthington road, Kerr & Dixon, $4,237 
Tabor Hill and Owen County road, Blevins 


& Steele, $5,200; Griffy Creek 
road, Hensley & Farr, $7,800 Ellettsvill 
Mt. Tabor road, Jas. Gilpin, $7,068 
Lake Forest, Ill.—Sealed proposals will be 
received until Sept. 6 for improving Sheridan 


and Gosport 


road, from Rosemary avenue to the south city 
limits. The estimated quantities of the work 
re is follows: Excavation 8,000 cubic 
rds: brick culvert, 75 feet; stone culvert 

70 feet by 5 feet: stone masonry, 355 feet; 
brick gutters, 1,600 lineal feet; macadam 
paving, 5,900 feet. Bids will be received at 
the same time for 11,€00 lineal feet drain 
ling, 42 catch basins and 700 feet of sewers 


Anderson, jr., Cy. Eng 
Albany, N. Y.—Sealed proposals will be ré 
d until Sept. 7 for paving with granite 
ks and paving brick the gutters of Har- 
ison street, from Quay t South Pearl 
stre ulso for paving with brick Morris 
from Knox to Lexington avenu 
Lexington avenue, from Knox to Thornto1 





Ash Grove place and Westerlo street 
from South Pearl street to Grand treet 
eived until Sept 


Sealed proposals will be re¢ 
f r constructing pipe sewers and appurte! 

‘ under each sidewalk of Lexington 
avenue, from Washington to Clinton 
Th J. Lanahan, Clk 

Louisville, Ky.—A 
Aug. 23, at a meeting of 
rectors of the Louisville 
ing the Chief Engineer, ‘¢ Hermany and 
Prof. G. W. Fuller, in conjunction with the 
special committee on filtration and water 
purification to prepare plans and _ specifica- 
tions for a complete system of filtration ar 
water purification for the waier supply of 
this city 


avenue 


resolution was 
the Board of Di- 
Water Co., direct- 


passed 


has. 








Lexington, Mass.—The construction of a 
water filter is contemplated. 

for furnishing a water supply for fire pro- 
tection and domestic purposes. Henry Brueg- 
geman, Mayor. 

Madison, Wis.—The council has 
the engineers to proceed with the plans for 
the construction of a sewage disposal plant 
to be located near the house; estimated 
cost, $30,000. 

Montclair, N. J.—Ordinances were drawn 
at a meeting of the Town Council, Aug. 23 
providing for the construction of sewers on 
Talbot, Forest and Elm streets. 

New York, N. Y.—Bids are 


instructed 


pest 


asked until 


Sept. 8, for constructing and improving sew 
ers in Fiftieth street. Chas. H. T. Collis 
commissioner public works. 

Bids are isked until 


Brooklyn, N. Y. 
Sept. 9 for the construction of 
Theo. B. Willis, ec 


Sewers in two 


streets ymmmissioner city 


works 

Elmira, N. Y.—Bids will be received until 
Sept 6, for the construction sewers 
several streets. 

Bloomfield, N. J Bids were received, Aug 


; 
l 

16, for the construction of 3,000 feet of sewer 

work in Newark avenue and Harrison street 

is follows Donato Fusco, Montclair, N. J 

12-inch pipe, $17,537.88; 15-inch pipe, $ 


Headley & Christie, Newark, N. J 12-inch 





pipe, $9,224.50; 15-inch pipe, $11,519.50; P. H 
Harrison & Sons, Newark, N. J 2-incl 
pipe $8,704. a8 15-incl pip $9,225.38 M 
J. Callahan, city, 12-inch pipe, $12.08 15 
j } pipe $1 Q” 4) 

Ft. Way Ind.—The ntra y! ve! 
in Tecumseh street Was awat \ 
, Empie, city, at $2.30 per 

Worcester, Mass.—Worcester l 
templates the purchase of team 1 
ler iccording to press reports 

Lawrence, Mass.—An appropriation of $5,000 
has been made for granite block pavir 
Hamden, Conr Bids are asked unt Ss 
7 for paving Dixwell ivenue J H 
Davis, selectman 

Bloomfield, Con: Bids will be rece 
until Sept. 30 for macadamizing s 
Bloomfield avenue. Gi F. Hubbar se 

m T 

Fairfield, Conn Bids are asked unt S 
1 for macadamizing Benson road. Simon C 
Bradley hairman board selectmer 

Boston Mass.—The contract for ling 
the Blu Hills parkway, from Neponset 


Brook road, Milton, was awarded \ 
FE xX Saucier, of this city for $14,748, 2¢ 


Killing], Conn.—Contracts for 2 
roads have been awarded as follows VW l 
J. S. Lane & Son, $1.20 line foot 


town, McDonald & Henness 
Woodsville, N. H.—The 
structing the new sewerage 
warded to A. R. Smith, of 


contract fot 

svstem has beer 
Plym« 
Plainville, Conn.—The 

ing the state 


contr 


highway was awarded to ¢ RB 


t for 
i¢ j 


Cadwell at $1.18 per running foot 

Newark, N. J.—Notice of intentior | 
been published for paving Warrer street 
with granite block on concret foundatior 
ind for the construction of an 18-inch pipe 


sewer in Jacob-street. The ordinance for 
paving Badger avenue with granit I ks 
ind flagging Eigtheenth avenue has passed 
the third reading. Bids will be receiy 


til Sept. 7 for constructing 





several bridges 











HIS TRADE MARK SHOWS THAT YOU ARE RE- 
CEIVING RINIDAD LAKE ASPHALT, THE STAN- 
DARD MATERIAL FOR COMPOUNDING ASPHALT 
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